Submarine Hunter 


MARCH-APRIL 1956 





Trepans 5'4" hole at 4” per minute...heavy 


spindle loads carried by TIMKEN’ bearings 


THE NATIONAL SUPPLY 
COMPANY, Torrance, 
California, mounts the 
spindle of its trepan- 
ning lathe on Timken 
tapered roller bear- 
ings toassurelong life, 
minimum mainte- 
nance and trouble-free 
performance, 


















































NOT JUST A BALL C) NOT JUST A ROLLER © 


STATISTICAL 
QUALITY CONTROL 


To insure uniform high qual 
ity and closer tolerances, the 
Timken Company uses sta 
tistical quality control, With 
it, tolerance deviations are 
plotted graphically. It's one 
of industry's newest, most 
scientihc methods of im- 
proving product uniformity 





) THE TIMKEN TAPERED ROLLER © 


TIMKEN f- 


TAPERED ROLLER BEARINGS 
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HIS new trepanning lathe removes 

a core of steel at high speed —just 
like your wife cuts the core out of an 
apple. And there’s another benefit— 
the cored-out section can be used as 
bar stock 

As the tubular boring bar drives the 
trepan head into the revolving work 
piece, the speed and pressure of the 
cutting tools impose tremendous thrust 
loads on the spindle. And, of course, 
the spindle has to carry a heavy radial 
load at the same time. To handle both 
loads, The National Supply Company, 
Torrance, California, mounts the spin- 
dles of its trepanning lathes on Timken" 
tapered roller bearings. 

Because of their tapered construc- 
tion, Timken bearings can take radial 
loads, thrust loads or any combination 
of the two. And full line contact be 
tween rollers and races gives Timken 
bearings extra load-carrying capacity 
As a result, the spindle is held in rigid 
alignment, end play is eliminated, and 
precision trepanning is assured at all 
times. 

Wear is held to a minimum because 
Timken bearings practically eliminate 
friction. That's because they're de- 
signed to roll true; and because they're 
made with microscopic accuracy to 
conform to their design. You're doubly 
assured of quality, because we make 
our own steel. We're the only American 


bearing manufacturer that does 


lo get these advantages in the equip 
ment you build or buy, always look 
for the trade-mark “Timken” stamped 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio 
Canadian plant: St. Thomas, Ontario 


Cable address TiIMROSCO”,. 


This symbol on a product means 
its bearings are the best 
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AVIATION DIVISION 


Accessory Geor Assemblies, Actua- 
tors, Transmissions, Computers, Con- 
trols, Bomb Hoists, Gun Turrets, 
Radar Tracking and Scanning Assem- 
blies, Power Recovery Units, Com- 
pressor Rotors and Turbine Sections, 
Blades, Buckets, Vanes. 
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KELSEY-HAYES 


Kelsey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural Industries 


TEN PLANTS / Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada © Davenport, lowa 
(French & Hecht Farm Implement and Wheel Division) © Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 


Scramble ! 






A familiar word is fast acquiring a new meaning. Scramble! ... 










unidentified aircraft. It sums up the alertness of our air defense. 





It represents our greatest safeguard against invasion. To the companies 






that manufacture our jet aircraft, another name now represents 







the highest standards in aircraft components: Kelsey-Hayes. 
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paAmother Antarctic Expedition 





calls on COLLINS 
. . 
for communication 
U.S. Navy Task Force 43 is establishing several The name Collins has figured prominently in 
bases in Antarctica in conjunction with the _ polar expeditions since 1925. During Admiral 
International Geophysical Year activities. Two — Byrd’s expedition of the early 30’s, Collins trans- 
bases will be built next year, one of them at the mitters were used in the first Arctic/ Antarctic 
South Pole. The expedition, appropriately en- | communication link—from the Byrd Expedition 
titled “‘Operation Deepfreeze,” is under the (Antarctic) to a CBS station in Northern Alaska, 
direction of Rear Admiral Richard E. Byrd and The Collins equipment is specially packaged for 
commanded by Rear Admiral George Dufek. air drop and long sledge journeys. Superior per- 
For radio contact between bases and the outside formance and reliability, proven time and again, 
world, the commercial and amateur communi- make Collins the logical choice when the need 
™-€ation equipment will be Collins. ‘ for radio communication is vital. 
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OLLINS RADIO COMPANY 


RAPIDS, |OWA; WASHINGTON, DO, Cs; CALLASSBURBANK, NEW 











pemnacso Gl 
LONDON 


E : “a> 


oe. 


rer 


¥Y OF CANADA, LTO.; OTTAWA, COLLINS RADIO COMPANY 











March-April 1956 731 





















70% OF THE WORLD IS A POTENTIAL BASE FOR YOUR NEW NAVY 
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Long-range striking punch of Regulus 
guided missiles strengthens your new 
Navy’s /f powerful underwater fleet 

L 





Bold, advanced concepts—atomic power and guided 
missiles like Vought’s pin-point accurate Regulus— 
help make Your New Navy the most modern force 
of its kind in the world. 










Submarines capable of cruising around the world without sur- 
facing or refueling now can serve also as aircraft carriers, with 


potent, dependable guided missiles giving wings to their deadly 
striking power, 


Regulus thus brings Air Power to the Underwater Fleet—another 
example of how Vought engineering ability results in weapons that 


help strengthen the U. S. Navy in its vital mission, control of the 
seas that cover 70 per cent of the world, 


ee SCIENTISTS AND ENGINEERS: There is a challenging place 
for you on Vought's creative technical team now. For details 
a rrier write: Engineering Personnel, P. O. Box 5907, Dallas, Texas, 


CHANCE 









UGHT AIRCRAFT 


INCORPORATED: COALLAS, TEXAS 


BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 
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| New | AC speed sensing control 


gy = 


me 


... for jet engines 





... for turboprop engines 


@ accurate within V2 of 1% of 
operating speed settings 

@ no attention required be- 
tween engine overhauls 


@ exceeds all requirements of 
Mil-E-SOO9A 





oO Through Drive Shaft 









° cai Oth tiie The most sensitive control of its kind 


Pads at both ends yet produced for use on gas turbine engines! 
€ Snap-Action Switches 


Now, you can automatically control ignition at set engine speeds 
. control fuel flow ... operate hydraulic bleeder valves 


ra) Precision Flyweight 
Assembly 


actuate afterburners : or any of a dozen other operations 


important to the functioning of a gas turbine engine 


But, the amazing part is this: This new AC Speed Sensing Control is 
so carefully engineered, and so precisely built, that it will repeat” 
within a tolerance of less than \/, of 1%. 


What's more, this small-size, lightweight control will operate 
switches at as many as four different predetermined speeds. It is 





QUALITY 
PRODUCTS 


designed to withstand high engine vibration, is ignition-proof, 
will hold calibration and operate without attention for periods 





’ 
(5M: exceeding engine overhauls. 
ees AC can design a Speed Sensing Control to fit the specific require 
ments of any aircraft or industrial application in the gas turbine 
field. If you have a speed sensing problem, write direct to AC in 
Milwaukee. Your inquiry will receive a prompt reply. 


AC SPARK PLUG LY THE ELECTRONICS DIVISION OF GENERAL MOTORS © FLINT, MICHIGAN © MILWAUKEE, WISCONSIN 
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PRESENTING THE. 


RADIOPLANE 
RP-/7 








THE RP-77 IS 


...the new target drone which exceeds AVAILABLE WITH A 

_ all military requirements in the CHOICE OF THREE TYPES 
medium performance class OF POWER PLANTS. 

; Designed for performance in the 280- to 365-knot class, from sea 7 Sali 
level to high altitudes, the RP-77, the nation’s newest medium baal ‘on ey és ve ( 





speed drone is ready for immediate flight test. A proven control 
system assures successful out-of-sight missions, while its radar 
appearance makes it an ideal simulator of many contemporary 
aircraft. Capable of ground or air launch, completely 

recoverable by parachute, and constructed of rugged fiberglass 
laminate, the RP-77 has a much greater payload capacity than 
present operational target aircraft. It can be made available with a 
choice of three types of power plants. 


9 


4 
The turboprop free 


turbine engine. 


& 


> 





This newest star on the drone horizon, developed with Radioplane 

Company funds, is tough, simple and economical — fundamentals 

of design at Radioplane, which has produced over 40,000 dependable 
radio-controlled target drones for the United States Military Services. a 


RADIOPLANE COMPANY 


8000 WOODLEY AVENUE, VAN NUYS, CALIFORNIA 
A Subsidiary of Northrop Aircraft, Inc. 


woo 





The two-cycle 
supercharged engine. 
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Crystal structure models 


row: cristobalite, potassiu: 


Top row, left to right: cuprite, zi 


dihydrogen phosphate, diamond, pyrites, arsenic 


neblende, rutile, perovskite, tridymite. Second 


Third row 


caesium chloride, 


sodium chloride, wurtzite, copper, niccolite. Fourth row: spinel, graphite, beryllium, carbon dioxide, alpha-quartz. 


FROM ATOMS TO STARS 


Research at Bell Telephone Lab- 
oratories ranges from the ultimate 
structure of solids to the radio sig- 
nals from outer space. Radio inter- 
ference research created the new 
science of radio astronomy ; research 
in solids produced the transistor and 
the Bell Solar Battery. 


Between atoms and stars lie great 
areas of effort and achievement in 
physics, electronics, metallurgy, 
chemistry and biology. Mechanical 
engineers visualize and design new 
devices. Mathematicians foreshadow 


new communications techniques. 


WORLD CENTER OF COMMUNICATIONS RESEARCH - 


7% 


Despite the diversity of their tal- 
ents, Bell Laboratories scientists and 
engineers have much in common. A 
habit 
talents into great 
advances. These men have developed 


of teamwork channels these 
communications 


LA 
Models of the atomic patterns in solids 
help Bell Laboratories scientists visualize 


their electrical behavior. 


BELL TELEPHONE LABORATORIES 


LARGEST INDUSTRIAL 


the world’s finest telephone sy8tem. 
In doing so, many have become lead- 
ers in their fields. Opportunities for 
achievement await properly qualified 
scientists and engineers at Bell Tele- 


phone Laboratories. 


Directional antenna used by Karl G. Jansky 
in discovery of stellar radio signals at Bell 


Telephone Laboratories in 1932. 
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LABORATORY IN THE UNITED STATES 
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Computation....the heart 


of any defense system...is 


Burroughs business 


Computation is our business at Burroughs—has been for 70 years. 


In that time, we have consistently pioneered faster, more efficient business 
accounting and computing machines. Today, Burroughs devotes a large 
part of its skills and facilities to computation and data processing for 
defense ... to systems requiring electronics for guidance, detection and 


interception, 


This is why the Armed Services rely on Burroughs experience and resources 
to see defense projects through from scratch—from research to develop- 
ment, to engineering and tooling ... to production, testing, field service 


and training. 


We welcome all inquiries relating to defense contracts in these areas of 
our proved capabilities: instrumentation, control systems, communications, 
electronic computers and data processing. Call, write or wire Burroughs 


Corporation, Detroit 32, Michigan. 


Burroughs 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE 
Burroughs Corporation plants in Detroit and Plymouth, Mic higan 
Burroughs Electronic instruments Division, Philadelphia, Pa, 
Haydu Brothers of New Jersey, Plainfield, New Jersey 
Control instrument Company, Brooklyn, New York. 

Burroughs Research Center, Paoli, Pa. 


Looking to future expansion, Burroughs invites inquiries from qualified engineers, 





When North American Aviation . 





here’s how Kaiser Aluminum delivered! 


On June 15, Kaiser Aluminum was notified 
that North American had an emergency re- 
quirement for quantities of nine different 
aluminum die forgings before June 30 to 
prevent a serious production stoppage. 


The chart at the right shows how Kaiser 
Aluminum met the emergency requirements 
—with forgings shipped ahead of schedule. 


This fast action resulted from close coop- 
eration with the customer, mill flexibility 
and Kaiser Aluminum’s capabilities for ser- 
vice in an emergency situation. As a result, 
it was unnecessary for North American to 





spend additional time and money machining 
the parts from billet stock. 


North American authorized Kaiser Alu- 
minum to incur any extra expense necessary 
to meet their June 30 deadline. As a result 
of this special handling, the forgings were 
shipped ahead of schedule but with no extra 
billing to the customer. This fast delivery 
was possible without disrupting production 
or delivery schedules to other customers. 


It’s a good example of Kaiser Aluminum 
flexibility —that benefits our customers on 
routine or special orders! 





For further information, contact any Kaiser Aluminum sales 
office listed in your telephone directory. Kaiser Aluminum & 
Chemical Sales, Inc., General Sales Office, Palmolive Bldg., Chi- 
cago 11, Ill.; Executive Office, Kaiser Bldg., Oakland 12, Calif. 


When you need quality forgings... 
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DATE 


ORDER ENTERED 


+. 





PROMISE Dare 


SHIPPING DATE 


needed forgings in a hurry... 





May 23 June 30 June 24 complete 
June 6 July 29 June 24 complete 
May 26 June 22 June 13 complete 
June 2 July 29 June 25 complete 
June 8 June 30 June 27 Partial 
June 30 complete 
June 9 June 30 June 24 complete 
June 8 July 18 June 25 complete 
June 13 July 13 June 27 complete 
June 15 July 15 June 25 complete 
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Instant shifts on the go 


_ NEW ADVANCE in shovel-type 
loaders is the Hough Model HO 


4-wheel-drive PAYLOADER, 


And one of the biggest features of this 
2-yard workhorse is its great new 
ToromMatTic Drive designed by Allison 


expressly for shovel type loaders. 


Hough calls this integrated TORQMATIC 


Converter-Transmission team the 
‘easiest operating, lastest-acting, most 
efficient power-shift transmission ever 


put into a tractor shovel.” 


74” 





And they also say that the ToRoMaATKC 
Drive permits “instant shifting from 
any speed range to any other on the go 

no stopping, no foot clutching.” 
That means faster job cycles, easier 
loader operations, more yardage moved 
per shift. 


The HO Pay.oaper is available with 
either gasoline or Diesel power. The 
engines will last longer, operate more 
efficiently driving through a TORQMATIC 
Converter because it instantly matches 


engine speed and torque to the load— 


multiplies engine torque up to 350% 
to broaden the working horsepower 
range 

Today Allison's new Toromartic Drivt 
is available in many models of shovel 
type loaders—will soon be offered in a 
wide range of other equipment made by 


leading manufacturers. 


If you'd build or buy a better product 
get full information on this great new 
Torgmatic Drive by writing to Allison 
Division of General Motors, Box 894W, 


Indianapolis 6, Indiana. 
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Recent developments in steel forging techniques 
have made possible remarkable economic changes 
Cameron Split-Die forgings of high quality alloy 
Steel are produced in intricate shapes with both in 
ternal and external contours and in sizes from 200 
to 5,000 pounds 
Many man-hours of production time are saved, 
machining difficulties are diminished and, of course, 
cost is reduced 
WRITE 
IRON WORKS, Inc. 
SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 
March-April 1956 74] 
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New Departure's Sealed-for-Life Rear Wheel Bear- 
ing is press-fitted to its seat— without need for lock- 


nuts, threads, or grooves to weaken the shoft. 


VALNAINUE 











OVA\\\ 
eae 9 patentee 
gi ({ / BALL BEARINGS 


30,000,000 rear wheel bearings 
can’t be wrong! 


This New Departure rear wheel application is an outstanding 
example of the advantages ball bearings provide designers for 
increased dependability at lower cost. 


As proved more than 30,000,000 times, New Departure Rear 
Wheel ball bearings permit the design of simpler, stronger, more 
foolproof axle mountings . . . and the savings ball bearings 
bring in machining, assembly, and axle parts cut production 
costs substantiaily. 

New Departure Rear Wheel Bearings, mounted this way, elim- 
inate locknuts, threads, and grooves—never require adjust- 
ment. They are “Sealed and Lubricated for Life,’’ giving the 
service-free qualities that have earned them the description 
“built to be forgotten”... and a reputation of outlasting the 
product they serve. 


Remember — leading manufacturers depend on New Departure 
for outstanding quality and engineering service. 
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NEW DEPARTURE SEALED BALL BEARINGS 
PROVIDE meeines MAINTENANCE—LONGER LIFE 
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a 





& 
- 


7 
Pe i Oe Oe 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN, 
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EXTRUSIONS . . . For decorative 
as well as basic parts, custom- 
designed aluminum extrusions 
replace riveted and welded as- 
semblies ...simultaneously adds 
strength, simplifies fabrication 


PRESS FORGINGS ... Where 
parts must combine maximum 
strength with savings in weight, 
cost and manpower, Harvey 
aluminum forgings often com- 
pletely solve the problems en- 
countered by the designer. 


IMPACT EXTRUSIONS . . . Thin- 
walled, tubular structures can 
be produced by this method and 
held to very close tolerances. 
Machining is practically elimi- 
nated; scrap is greatly reduced 


Harvey is a leading independent 
producer of aluminum extru- 
sions in all alloys and all sizes, 
special extrusions, press forg- 
ings, hollow sections, structurals, 
rod and bar, forging stock, pipe, 
tube, impact extrusions, alumi 
mum screw machine products 
and related products. Also sim- 
ilar products in alloy steel and 
titanium on application 
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MAKING THE 





MOST 








You can make it faster and better 


rvey Aluminum 


t 


STRUCTURALS High strength, light 
weight, workability, corrosion resist 
ance. Aluminum extrusions combine 
all four are ideal as basic load 
bearing members 


MACHINING STOCK Harvey deep 
drawn hex and round stock set a new 
mark in uniform grain structure—con 
sistent from surface to core. This means 
fast, chatter-free cutting, long tool life, 
few rejects and true threads 


' 


FORGING STOCK If you make your 
own forgings in quantity, Harvey ex 
truded forging stock can save many 
intermediate steps. Custom -designed 
extrusions whose cross sections ap 
proximate the forged blanks may be 
cut to length 


EXTRUDED PIPE AND TUBE Seamless 
uniform in structure, size and shape 
clean and smooth inside and out 

easily formed, Usable in applications 

ranging from portable irrigation sys 


tems to aircraft heat exchangers 


DRAWN TUBE Combines strength 
and high finish ideal for TV anten 
nas, furniture, and similar products 
Cold drawn for structural uniformity 

and the temper is specially con- 


trolled for good workability 


3B 2» O 
SCREW MACHINE PRODUCTS The 
West's largest installation of multiple 
spindiec screw machines can reduce 
your manufacturing costs. Harvey car 
ries your job through from enginecring 


to quality control 


HARVEY ALUMINUM SALES. INC 


TORRANCE, CALIFORNIA 


BRANCH OFFICES IN PRINCIPAL CITIES 
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At David Sarnoff Research Center, Princeton, N. J., RCA tests one of loudspeakers used in new high fidelity ** Victrola’ phonographs. 


RCA creates a new kind of high fidelity 
in the silence of this 


In this room you can hear a pin 
drop. The jagged walls absorb alien 
noise so that delicate instruments 
can make sure reproduced sound 
matches the original as closely as 
possible 

Thus a new kind of high fidelity 
is born—and brought to you for the 
first time in new RCA Victor Ortho- 
phonic ‘Victrola’? phonographs. 
Listen! Here is distortion-free per- 


® 


formance through the range of 
audible sound. Here is more music 
than you've ever heard before. Here 
is the ultimate in high fidelity. 

The skill behind new Orthophonic 
“Victrolas” is inherent in all RCA 
products and services. And continu 
ally, RCA scientists strive to open 
frontiers of ‘Electronics for 
Living’’—electronics that make life 
happier, easier, safer. 


new 


RADIO CORPORATION OF AMERICA 


Electronics for Living 


744 


room 





New Orthophonic High Fidelity “Victrola” 


Phonograph, $129.95. 3-Speaker Pano- 
ramic Sound System. Mahogany or 
modern oak finish. Stand extra. (GHF5.) 
Other instruments to $1600. 
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Always ut Sear for Loeheuae- 
atti! 
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A, Heco production for national defense 


is a full-time, continuous operation. As contractors to the 













J United States Armed Forces for rockets, shells, fuzes, research and 
development, our men and machines are always “in gear” 
to meet the needs of ordnance production, 


You can count on Heco for the highest quality work, | 
fair price and delivery as promised. 1 
Toy a 








HECKETHORN MANUFACTURING & SUPPLY CO., LITTLETON, COLORADO 
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AIR ASSIST suuer 


An exclusive feature of the Spicer Synchronized Transmission 


Advantages of 
Air-Assist Control with 
Spicer Synchronized Transmission 


1. No change in shifting pattern. 
Operator goes through motions — 
air does the work... quickly, easily, 
quietly 

2. in case of air loss, transmission con 
be shifted manually, going through 
the regular gear shift pattern. 


3. Permits more latitude in design of 
shift lever to avoid cab interference 
The long lever required for proper 
hand leverage to shift synchronized 
transmission not required when Air 


Assist is used 


4, Easily adaptable to any Spicer 
Synchronized Transmission, as sub 
stitution of shift tower only is re 
quired. Air Assist cylinder can be 
assembled at either side of shift 
lever and air hose connection avail 


able at both ends of air cylinder 


5. Only one outside air hose required, 


The new Spicer AIR-ASSIST Shift is another Dana Corporation devel- 


opment to make truck and bus operation easier, smoother, safer! 





The AIR-ASSIST Shift is available only on Spicer Synchronized 
Transmissions . . . optional on new equipment, or available as a 
replacement unit on Spicer Synchronized Transmissions now in use © More Leverage for Ease in Shifting 
@ Alloy Steel Carburized Gears 

@ TOCCO Fork Pads for Long Wear 
~ H i 

@ Equal Shifts for Driver Convenience “ oo ret Mil 

© Positive Blocker Type Synchronizers ———— 


The AIR-ASSIST Shift adds another feature to the long list of ad- 
vantages already offered by the Spicer Synchronized Transmission: 


Over 250,000 Spicer Synchronized Transmissions have been 


installed in heavy-duty trucks and busses, for a wide range 







of civilian and military services. Ask Spicer engineers to 
help you adapt the Spicer Synchronized Transmission and 
the new AIR-ASSIST Shift to your needs. 





vou PRODUCES 


DANA CORPORATION Toledo 1, Ohio : 
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MISSILES 


FOR OVER IO YEARS .... 


Since the beginning of our coun 
try’s missile activity . . . Farns- 
worth has participated in the 
design, development and pro- 
duction of electronic equipment 
for such missiles as Terrier, Talos, 
Sparrow and others. This tre- 
mendous background of techni- 
cal skills and know-how qualifies 
Farnsworth — uniquely — to cope 
with all phases of a missile 


program. 


FOR OVER 30 YEARS .... 


Farnsworth has carried on an 
unbroken tradition of achieve- 
ment in defense and industrial 
electronics. The genius that cre 
ated electronic television, pulse 
techniques, electron optics and 
photomultipliers, continues to 
lead advances in radar, special 


purpose tubes and electronic 
A DIVISION OF 


research 





This is Farnsworth pioneer in 
electronics dedicated to the 
extension of man’s VISION be- 
yond the range of sight. 


FARNSWORTH ELECTROWICS COMPANY 


@ division of International Telephone and Telegraph Corporation 


FORT WAYNE, INDIANA 
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Security restrictions permit us to show you only this unclassified Rocketdyne engine, a forerunner of today's more powerful units. 


Rocket power for intercontinental 
guided missiles is here 


Ten years ago this degree of power 
did not exist but the future of 
our nation’s guided missile program 
demanded it 

So when the RockKeTpyNeE Division 
of North American Aviation, Inc., 
was given the task of creating such 
engines, they had to start practically 
from scratch. This meant new designs 

including improved cooling meth 
ods and manufacturing techniques 
that permitted temperatures greater 
than blast-furnace heat inside the 


BUILDERS 
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ROCKETDYNE FP 


OF POWER 


engine, yet kept the outside cool 
enough to touch 

Engineers studied available fuels 
so that engine designs could extract 
maximum energy from every gallon 
This called for new pumps... and 
turbines to drive them. Turbines, 
more powerful than 10 auto engines 
yet smaller than a car battery, were 
built. The completed engines, tested 
at RocKetTpyNe’s propulsion field 
laboratory in the nearby Santa 
Susana Mountains, have passed the 


FOR OUTER SPACE 


rugged requirements of space flight 

This 10 year backlog of experience 
in all phases of rocket engine develop 
ment and manufacture has made 
RocKETDYNE the leading supplier of 
large, liquid-propellant rocket engines 
to our Armed Services and the guided 
missile industry. 

ROCKETDYNE will welcome inquiries 
from engineers interested in this new 
field. Write RocKETpYNE, Personnel 
Manager, Dept. O-1, 6633 Canoga 
Ave., Canoga Park, California. 


A Division of 
North American Aviation, Inc. 
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A flattering thing to say 
for any working vehicle 


CLARK AXLES: 


Champions, they say —athletes or revenue vehicles—are as young as theiF 
legs; which explains quickly why Clark-equipped vehicles grow old profitably — 


—their “‘legs’’ stay young. 


Clark builds axles for every type 
of commercial vehicle 
e trucks and buses—rugged, easy-to-steer 
front axles; driving axles, steering and 
non-steering 
trailers—light, rigid, tough axles of high 
carbon steel tubing; spindles forged 
integral 
off-highway vehicles—specially designed 
heavy-duty drive axles, steering and 
non-steering, for industrial machines; 


axle-transmission drive units for agri- 
cultural and industrial applications 
e fork-lift trucks—axles designed for ma- 
terials handling equipment 
© housing—light, exceedingly strong, one- 
piece forging, heat-treated 
What is your need in that vital 
area of “‘durable legs?’’ In Clark 
axles you get the solid cash bene- 
fits of 50 years concentration on 
transmitting horsepower to wheels: 
efficiently, economically, durably. 


A handy-sized Clark Products book is yours on request; indi- 
cates several reasons why leading manufacturers find it good 
business to do business with CLARK. 


CLARK EQUIPMENT COMPANY, Buchanan, Michigan 


OTHER PRODUCTS OF THE CLARK AUTOMOTIVE DIVISION=— 
TRANSMISSIONS ©¢ AXLE HOUSINGS © TRACTOR UNITS « TORCON TORQUE CONVERTERS 
ELECTRIC STEEL CASTINGS © GEARS end FORGINGS © FRONT and REAR AXLES for TRUCKS, 
BUSES ond OFF-HIGHWAY EQUIPMENT. 
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OTT A 


Rotary Actuator 
developed by Vard 
Employs a 6 stage 


eeeeeeeeeeeeeeeeeeeee 


Alternator — Generator 
drive gear box 

manufactured by Vard. planetary gear system 
Rated at 100 hp at 


4000 rpm 


to obtain a reduction 
of 15,200 to 1 


© Planetary 


Gear Set 
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® Constant 


¥ 


Gear Train unit which Double Enveloping Worm 


employs a worm gear Gear Box which utilizes a 


and mitre bevel gears. worm that is ground after 


the hardening process (Rc 60) 
resulting in zero backlash. 
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2981 East Colorado Street 
Pasadena 8, California 
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“General MacArthur has said that in war 
\V there is no substitute for victory. The ree- 
ord of Korea certainly justifies that con- 


V clusion. The broader struggle in which we 
\V, are now engaged, however, is not entirely 


VV a battle of guns and ships and aircraft. We 
are in a world conflict with Communism, 
\V/ one presently being fought with threats of 
\V force, with ideologies, diplomatic maneu- 
verings, and economic pressures. It is a 
V fight to the finish. In it, there will be no 
y substitute for victory; either the dark- 
NY ness of Communism will engulf the 
wW world, or the banner of freedom 
Zz - 


will fly over all lands.” 
\ on 


( ADMIRAL C. TURNER JOY 





_ = is perhaps no one who has a more practical knowledge of Red negotiating tactics 
than Admiral Joy. For 1] months he sat across the conference table from the Communist 
negotiators in Korea. He has seen first hand their doubledealing and treachery. .. 

and has stated that there is but one factor which the Communists universally respect: 
“naked, massive power.” Let us hope Admiral Joy's words will not go unheeded 


by our well-intentioned negotiators who still hope to bring about 


peaceful co-existence. * 
p 1asorR 
BUSINESS 


President 


The GRA Manufacturing Company, Hartford 1, Conn. 


Audograph and PhonAudograph “Pushbutton Dictation” Equipment 





GOVERNMENT 





and Gray Research & Development Co., Inc., Specialists in Video, Audio and Electro-mechanical Devices 
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Electron optics 


In Charactron®, as shown above, the principles of 
a cathode ray tube have been refined with pinpoint 
accuracy and applied to the presentation of air- 
craft surveillance data in “SAGE” . . . the Conti- 
nental Defense System. 

The precision required in manufacture is of the 
highest order 

Heart of the tube is a circular matrix on the face 
of which, in a 4” square, 64 minute code charac 
ters have been punched. The electronic beam, res- 


STROMBERC-CARLSON COMPANY 


ponding only to processed radar data, selects these 
characters individually, at speeds up to 10,000 a 
second—and displays them in groups, identifying 
targets by type, speed, altitude and track number 

This new tool, the Charactron® electron optic 
tube, has many applications besides that of air 
surveillance. We'd welcome the opportunity to con- 
sider any problem of yours which this latest de 
velopment of precision work in electron optics 
might well help to solve. 








A OIVISION OF GENERAL OYNAMICS CORPORATION 


C 


General Offices at ROCHESTER 3, N. Y. 











e@ N-A-X HIGH-TENSILE 
@ N-A-X ARMORPLATE 
 N-A-X 9100 SERIES 







ALLOY STEELS 


For National Defense Equipment 


«.. Meet necessary rigid standards 


... Conserve critical alloys 


N-A-X ALLOY STEELS in national defense 
equipment serve a dual purpose. First, 
they readily meet the rigid standards 
so necessary in this type of equipment. 
Second, while performing capably, 


these alloy steels do contribute greatly 


to our national economy through con 





4 servation of critical alloying elements 
N-A-X ALLOY STEELS are produced by 
* Great Lakes Steel Corporation— long 
recognized specialists in flat-rolled 
steel products. 
The Marine Corps’ new LVTP 
is another example of an appli 
cation Of N-A-X ALLOY STEFI 
. N-A-K Alley Division > 
Courtesy of Ingersoll Kalamazoo : 
Division, Borg-Warner Corporation GREAT LAKES STEEL CORPORATION 
Design Agent and Builder of LVT’s Ecorse, Detroit 79, Mich. . A Unit of 
> PHOTO-COURTESY OF KALAMAZOO GAZETTE 
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@ These aircraft service vehicles are typical of the wide variety of rolling 
stock that rides on TDA axles, is driven by TDA components, and stopped 


by TDA brakes. Time and again, TDA experience has 


proved invaluable in improving the efficiency and 


economy of such equipment as that shown here, 





SO: 


REFUELER 


a 


- — 
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..-for 40 years, the armed forces...land, sea and air... 


have been key customers of Timken-Detroit.” 


Supplying parts for military rolling stock has been 


part and parcel of our day-to-day operation! 


F.; almost half a century, TDA® has been the na- 
tion’s leading producer of axles for trucks and other 
heavy equipment. During that time, no small part of 
our production has been for America’s defense pro- 
gram. Enormous facilities, vast engineering expe- 
rience, and rigid manufacturing standards, qualify 


TIMKEN 
| ‘> aa ay 


ROCKWELL SPRING AND AXLE COMPANY 





World's Largest Manufacturer of Axles for 
Trucks, Byses and Trailers 


TDA to build components that will meet the most 
exacting demands. (A typical TDA assignment was 
the design and construction of axles to carry the 
massive Atomic Cannon for the U.S. Army.) 

Today, Timken-Detroit manufactures a long and 
diversified line of heavy-duty axles, brakes, transfer 
cases, and other automotive equipment. Frequently, 
a part considered “special” is already available as a 
standard TDA product. In other cases, TDA engi- 
neers can simplify and reduce the cost of building 
custom components. Inquiries on all problems in- 
volving the building of ordnance rolling stock are 
welcomed by TDA’s technical staff. We feel privi- 
leged to share in America’s defense program and are 
eager to offer our experience to help develop better 
and better equipment. 


. 
Plants at: Detroit, Michigan « Oshkosh, Wisconsin + Utica 


New York + Ashtabula, Kenton and Newark, Ohic 
New Castle, Pennsylvania 








WHAT'S 
THE MOST 
ECONOMICAL 
WAY? 


Oakite’s 
FREE Booklet 
on Metal Cleanin 


answers many questions that mean better production, 
more profit for you. Just look at the table of contents: 


Tank cleaning methods Machine cleaning methods 

Electrocleaning steel Paint stripping 

Electrocieaning nonferrous metals Steam-detergent cleaning 

Pickling, deoxidizing, bright dipping Barre! finishing, burnishing 

Applying iron phosphate coatings Better cleaning in hard water 
in preparation for painting areas 

Applying zinc phosphate coatings Treating wash water in paint 

spray booths 


Cleaning, removing rust and 


intl t vi 
g tor p 9 Rust prevention 


in one operation Machining and grinding 


FRE Write for your copy of this 44-page 
illustrated booklet. 


divi 4 





Technical Service Representatives in 
Principe! Cities of U.S. & Caneda 


OAKI | E Export Division Cable Address: Ockite 


scence 7 qn 
Garry — 


inc. 


pucts. 
ro ork 6, §- Y. 


oakité ’ ew Y 


yar Rector St od things * 


. “Some fk? 
{ yo ¢ bor kiet ‘ 
o 


en copy 


tT 
Send ! leaning 


about Metal © 


name — 
compan’ 





ATOMIC ENERGY 





LICENSING OPERATORS 


A regulation covering licensing of pet 
sons responsible for handling the control 
of reactors and other nucle: facilitie 
used in the civilian atomic energy imdu 
try was publ wed by Atomic E1 
Commissiot 
came efi irty day eT yu 
thor The rewul: ( ypli ni to co 
trols which mig if impro ly handle 
result in the re of dangerous amount 
of radioactive material 

An applicant tor an operator’ ’s license 
must pass an operating test and a writter 
examination to show his understanding of 
the general design and characteristics of 
the facility for whose safe operation he 
will be responsible Depending on the 
scope of his license he must be acquainted 
with general operating procedure cot 
trol and safety mechanisms, control-sta 
tion imstrument the emergency hut 
down ysten and the purpose and fun 


tion of radiation monitoring equipment 


applicable to the operation. He must als 


pass a medical examination 


ECONOMICAL REACTOR 


The Army’s package power reactor 
now under construction, is expected to 
operate m close competition with smal 
conventional power plants, according to 
Kenneth Kasschau, manager of atomi 
energy engineering of Alco Product 
Inc. The power plant will be the Army’ 
first nuclear reactor and its designed s 
that its components can be transported by 
air to remote locations anywhere in the 
world 

Figured on the basis of $25 per gram 

re | ; as wmnounced bh 

Strauss at the Geneva Conter 
ence, it 1 clieved that the APPR-type 
reactor can be operated at about six mil 
per kilowatt hour. Adding 2'~ mils pet 
kwh for fabrication of elements und sar 
estimated reprocessing cost of one mi 
per kwh, it is anticipated that total fuel 
cost for the package reactor will not ex 
ceed 9 mils per kwh. Labor costs ar 
set at only 1.5 mils per kwh. Thus it i 
felt that the total operating cost for a 
nuclear generating station in the 2,000 


kilowatt range will amount to about |! 


mils per kw 

It is in the area of fixed charges that 
the nuclear station faces its most difficult 
challenge. According to Mr. Kasschau's 
figures, capital costs for chemical plant 
in the 10,000-kilowatt range are about 
$200 and perhaps $250 per kilowatt. The 


write-off tgainst operations also varies 
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The name and reputation of Hunter Douglas stems from many avtivi- 
ties related to aluminum fabrication. Cold forging of aluminum and 
its alloys is an important contribution. Advanced cold forging tech 
niques, coupled with constantly growing facilities, now place Hunter 
Douglas among the world s leading suppliers of aluminum cold forg 
ings and impact extrusions. 

Unusual integration of plant facilities from raw material to finished 
product supply strong economic advantages for using this compara 
tively new aluminum cold forging process. Many “firsts” in solving 
complex tooling problems at Hunter Douglas have tremendously 
increased the scope of cold forging...in variety of part geometry and 
in component size 

Hunter Douglas engineering and fabrication resources can work to 
your advantage when parts are required in mass quantities. Our sales 
engineering department will welcome the opportunity to assist In 


developing your aluminum cold forging applications 





Hunter Douglas 


March-April 1956 








Detroit Sales Engineering Office 


16722 £. Warren Ave, TUxedo 2-02372 


Aluminum Corporation 


HUNTER DOUGLAS ALUMINUM CORPORATION + DEPT. O-3, RIVERSIDE, CALIFORNIA + TELEPHONE OVerland 3-3030 
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Atomic Energy 





with the load factor, interest, and taxes 
and ranges from 10 per cent to as high 
as 17 per cent. Using a 10 per cent rate 
and an investment of $400 per kwh, it is 
estimated that the cost of a nuclear plant 
would be 5.8 mils per kwh for an 80 per 
cent load factor. Thus, the nuclear plant 
costs would total 16.8 mils per kwh 
Checking with a small plant operator 
Aleo's found that his total 
costs at the bus bar ran a little over 11 
kwh throughout the 


engineers 
mils per averaged 
year 
summer, if the conventional plant 
forced to use coal all year round the costs 
would be 14 mils per kwh 
below 


nuclear power plant 


EXPORT BANS LIFTED 


Lewis L. Strauss, Chairman of the 


Atomic Energy Commission, recently an 


nounced issuance of a revised regulation 


Material” 


which removes certain restrictions on the 


“Licensing of By-product 


sale of radioisotopes abroad and simpli 


fies procedures governing domestic distri 


bution 

The revised regulation sets up pro 
cedures by which scientists in other 
countries may more easily obtain U. S 


produced radioisotopes. It makes 


conveniently available to them radioactive 
materials for use in medicine, agriculture, 


While this operator uses gas in the 
were 


only 2.8 mils 


the estimated cost of operating a 


more 


industry, and the physical sciences. Scien 


tists and research groups in other nations 


can now deal directly with production 
and distribution centers in this country 
In the United States the revised regu 


lation will help American researchers and 


the growing body of radioisotope users 


by raising the limit on quantities of radio 


active materials available to each user 
under general license. These increased 
quantities, while far below those which 


could cause any danger to the general 


population, are nevertheless of impor 
tance to research and to practical appli- 
cations of radioisotopes in science and 
industry 

The revised regulation became effective 
February 10, 1956 


ing “Radioisotope s 


It replaced the exist- 
Distribution” regula- 
tion, first issued in 1951, governing distri- 
bution and use of radioisotopes shipped 
to distributors and consumers from vari 
ous AEC 
mission's Isotopes Division in Oak Ridge, 


installations through the Com 


LEASING DEPOSITS 


A system of competitive bidding will 


be instituted for leasing uranium deposits 
Atomic Com 


developed by the Energy 


withdrawn public lands and 


AR 


those 


mission on 


certain other areas under control 


include originally 
Manhattan 


transferred to 


Lands affected 
purchased by the Engineer 
District 


the AEC, 


and subsequently 


and public lands withdrawn 


from mineral entry at the request of the 
AEC for 

rhe Commission does not contemplate 
\EC-controlled lands 


exploration purposes 
extetisive leasing of 


in the near future. The uranium deposits 
on these lands constitute a reserve to be 
drawn upon as required. Since ore pro 
duction from privately owned properties 
is being maintained at a high level, it is 
that 


offered for 


unlikely more than a few deposits 


will be lease in the near 
future 
portion of 


oT 


will award leases on the basis of competi 


Upon determination that a 


the reserve should be leased, the 


tive bids rather than by the previous sys 


tem of selecting lessees on the basis of 
qualifications, including mining experi- 
ence and financial status 

However, leases will be negotiated 


rather than offered for competitive bid 
ding when it is determined that special 
circumstances make negotiation prefer 
able in the best interest of the Govern 


ment. 


NEUTRON MONITOR 


[he National Science 
granted New York 


cosmic-Tay 


Foundation has 
$11,500 to 


monitor for 


University 
build a neutron 


the International Geophysical Year 
(IGY) 

The monitor will be constructed on the 
university campus and will be installed in 
the summer of 1956 at Fairbanks, Alaska, 
\laska geophysical 


in the University of 





Gondjx” SCINFLEX WATERPROOF PLUGS 





FOR USE WITH MULTI-CONDUCTOR CABLES! 


These new Bendix*-Scinflex waterproof plugs 
are a modification of our standard AN type 
“E” (environment resistant) connector, They 
are designed to meet all “E” performance re- 
quirements when used with multi-conductor 
cables. Each plug includes a modified AN- 
3057B cable clamp which provides inward 


radial compression on multi-conductor cables 


This unique feature completely eliminates 
cable strain—a common source of circuit 
trouble. 
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In addition, there are gaskets at all mating 


surfaces and an accessory sleeve is available 


to accommodate an extreme range of cable 


sizes. A descriptive folder is available on 


request. *TRADE- MARK 


y Gendiv ™ SCINTILLA DIVISION OF 


THESE BUILT-IN FEATURES ASSURE TOP PROTECTION 
AGAINST CIRCUIT FAILURE: 
Shock and Vibration Resistant * Die Cast Alv- 
minum Shell * Cadmium Plate—Olive Drab 
Finish * Moisture-Proof, Pressurized * High 
Arc Resistance, High Dielectric Strength °¢ 
Silver-Plated Contacts * Resilient Inserts 


endix” 


SIDNEY, NEW YORK 


AVIATION ConPoORs ~ 


Export Sales ond Service: Bendix International Division, 205 E. 42nd $t., New York 17, N. Y. 


Factory Branch Offices, 117 € 
Avenve, Milwaukee, Wisconsin * 
Avenve, jenkintown, Pennsylvenia * 


Providencia Avenue, Burbonk, California « 
Stephenson Building, 6560 Cass Avenve 
840! Cedar Springs Rd., Dolics 19, Texas * 


Brouwer Building, 176 W. Wisconsin 
Detroit 2, Michigan * 512 West 
American Building, 4 South 


Main Street, Dayton 2, Ohic 
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* CUT CORES, Types C and E 


— * TOROIDAL CORES, Cased 


Vale mme Slalet-t-t-le 


* BOBBIN CORES 





It's ARNOLD for EVERYTHING in TAPE-WOUND CORES 


Let us help you with your core re- 
quirements for Pulse and Power 
Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Trans- 
formers, Wide-Band Transformers, 
Non-Linear Retard Coils, Reactors, 
Coincident Current Matrix Systems, 
Static Magnetic Memory Elements, 
Harmonic Generators, etc 


tor Complete Daitails 


Write for Bulletins: 


* SC-107—Cut Cores, Types C and E 

* TC-101A—Toroidal Cores, cased 
and uncased 

* TC-108—Bobbin Cores 


ADDRESS DEPT. 0-63 
March-April 1956 
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MATERIALS: Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 
4750, Monimax, Silectron, Permendur 
all are available for tape wound core 
applications. The choice of material 
will depend upon the specific proper- 
ties required. 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above: 
012", .004”, .002”, .001”, .0005”, or 


Bobbin cores are made from 
to .000125" thick 


00025 
tape oOo! 


SIZES: Cores weighing from a fraction 
of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 
made in 27 standard sizes with nylon 
cases. Types ““C” and “E” cut cores are 
made in a total of 530 standard sizes 
Many special sizes and shapes of both 
gapless and cut cores are manufactured 
for unusual requirements, @ Let ws 
work with you 


"THE ARNoup ENGINEERING (Jompany 





SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


General Office & Plant: Marengo, Illinois 


DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave. 





“I” Los Angeles: 345u Wilshire Blvd. 


Boston: 200 Berkeley Si. 
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MAKE “STANDARD” YOUR 
SOURCE FOR— 


@ WELDED MECHANICAL TUBING 

@ WELDED STAINLESS TUBING 

« BONER AND HEAT EXCHANGER 
TUBING 

@ EXCLUSIVE “RIGIDIZED” 
PATTERNS 


STEEL TUBING SIZES: %" O.D. TO 5%" 
STAINLESS SIZES: “%" O.D. 
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nder PUNISHMENT 


STANDARD CYLINDER TUBING 


"Mirror Finished”’ to pre- 
cision tolerances, it's used in 
automobile shock absorbers, 
power steering, hydraulic 
pumps... without further 
sizing or finishing. 


Here’s a busy part of an automobile 
shock absorber that’s built for 
brutal punishment. It’s Standard’s 
modern “mirror-finish” Cylinder 
Tube. So that it won't weaken or 
leak under punishment, every inch 
of this tubular “toughie” must 
measure up to exacting specifica- 
tions—in cylinder finish... in I.D. 
tolerances as close as .001"... 
in extreme uniformity of wall thick- 
ness and concentricity ... in internal 
pressure resistance, to shocks up to 
9000 P.S.I. The elimination of 
broaching or further processing of 
any kind effect significant savings 
for our customers in product 
assembly. 


De 


oe 


: 


As you see here, the engineering 
involved behind the application of 
tubing to your product is more than 
shin deep at Standard. Our engineers 
will gladly show you why in helping 
you with your tubular application— 
whether it involves a simple structural 
or mechanical member... 


ora precision application. |gige 


a 


THE STANDARD TUBE CO. 





Send for 8-page folder on 
all Standard products or see 
Sweet's Design Catalog. 


Oil 28 M 


chigan 








0.0.—.028 TO .260 WALL. 
TO 44%" 0.D.—.020 TO .154 WALL, 


Atomic Energy 





N.Y.U. will maintain it 
throughout the Geophysical Year 


observatory 


During the study an automatic camera 
will photograph the monitor's face every 
fifteen minutes and thus provide a record 
of the pattern and fluctuation of the neu 
trons—the particles created in the earth's 
atmosphere by cosmic radiation from the 
sun. The objective of cosmic-ray research 
is a greater knowledge of the ionospher« 
(the earth's radio-reflecting layer), mag 
netic storms, aurora borealis (“the 
Northern lights”), and other atmospheru 


effects 


CONTRACT EXTENDED 


A contract has been signed with Mal 
linckrodt Chemical Works, St. Louis 
Mo., for operation of all the Atomic 
Energy Commission's feed materials fa 
cilities in the St. Louis area 

The contract with Mallinckrodt pre 
viously provided for production at a unit 
price and for research, development, and 
minor construction on a cost-reimburse 
ment basis. Under the new 4-year con 
tract the AEC will provide the working 
capital for the cost of the operation and 
will pay Mallinckrodt a fixed annual fee 

Mallinckrodt presently operates in St 
Louis a Government-owned plant which 
is being expanded. The firm will be the 
operator of a new AEC plant which is 
under construction on a portion of the 
Government-owned Weldon Spring Ord 
nance Works about twenty-five miles 
from St. Louis 

The function of the existing plant and 
the one under construction is the refining 
of ores and concentrates into highly 
purified uranium metal and compounds 


URANIUM RECOVERY 


The Atomic Energy Commission re 
cently invited industry to participate i 
uranium processing through recovery of 
uranium contained in fluoride scrap gene 
rated at plants producing feed materials 
for use as reactor fuels. 

The scrap materials are produced i 
Government-owned plants operated for 
the AEC by private contractors. Indus 
trial participation would make possible 
the uranium recovery without expansion 
of Government scrap-processing facili 
ties 

In the fall, allowing time for industry to 
become familiar with the processing tech 
nology involved, the Commission will in 
vite bids on the purchase of the scrap 
material 

Firms interested in the program will be 
provided scrap material and = specified 
technical data for making evaluation 
studies. Up to 300 pounds of scrap for 
use in pilot-scale investigations will be 
furnished free of charge. There will 
however, be a charge for larger amounts 
of material. 
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Day-Glo’ high-visibility colors 
make positive recognition easy 


Speed of movement is essential to National Security 
—but speed can defeat its own purpose unless America’s 
defenders can see where they are going and what they 
are looking for. 


All branches of the Armed Forces urgently need 
improved means of visual sighting and visual identifica- 
tion in daylight. Familiar objects are often extremely 
difficult to locate and frequently impossible to recognize 
at the speed of modern aircraft, ships and land vehicles. 
Unfamiliar objects may never be seen at all. 


Day-GLo high-visibility colors, as demonstrated over- 
leaf, provide one important answer to this problem. 


FOUR DISTINCTIVE ADVANTAGES 


1. Day-GLo colors are visible up to four times as far 
as the brightest of ordinary colors (such as Inter- 
national Orange ) because they are daylight fluorescent. 
Ordinary, non-fluorescent colors simply reflect to the 
eye of the observer a small portion of the visible light 
from the sky. Not only do Day-GLo colors reflect 
visible light, they also EMIT visible light by transform- 
ing the wave-length of much of the energy which ordi- 
nary colors absorb and waste. For example, Day-GLo 
Blaze Orange absorbs ultra-violet, violet, blue, green 
and yellow light and EMITs much of this energy in the 
form of orange light of exceptional purity. 


2. The extreme purity of their light emission makes 
Day-GLo colors distinguishable as to color at distances 
at which ordinary, non-fluorescent colors appear as 
black, white or are unseen. Their amazing color dis- 
tinguishability can be demonstrated by comparing this 
Day-GLo Blaze Orange announcement in daylight with 
the brightest non-fluorescent red, yellow or orange you 
can find. Place your samples side by side and observe 
them from varying distances. Your eyes will astonish 
you—particularly if you make this test on a dark day. 


3. On overcast days, and at dawn and dusk, when ordi- 
nary colors decrease seriously in visibility, Day-GLo 
colors INCREASE in relative brightness. Their fiery 
appearance under such difficult seeing conditions has 
caused a number of false fire alarms. 


4. Day-GLo colors are “command colors”. It is impos- 
sible to ignore them. They turn heads and com- 
mand attention. 


NOW AVAILABLE IN NEW PAINTS 

AND OTHER LONG-LIFE MATERIALS 
The earliest Day-GLo colors were battle-tested in the 
Second World War. R. C. & J. L. Switzer introduced 
them during that conflict, primarily in the form of day- 
light fluorescent fabrics. Many millions of yards of such 


fabrics were supplied to American and Allied Armed 
Forces for air-to-ground signal panels and numerous 
other uses. These early signal fabrics made a widely 
recognized contribution to victory, despite the fact that 
they faded rapidly during exposure to direct sunlight. 


Now Switzer Brothers have developed an entirely new 
line of Sunbonded® Day-GLo Paints which have a 
useful outdoor life of many months instead of weeks, 
even under severe conditions of exposure. Moreover, 
the extended lightfastness of the Sunbonded Day-GLo 
Paints themselves can be doubled by overcoating them 
with the Switzer-developed Day-GLo Filteray® which 
functions as an optical filter. In certain applications, 
Sunbonded Day-GLo Paint, plus Filteray, offers 
superior visibility and color-distinguishability for as 
long as a full year of outdoor exposure. 


These improvements in durability have been accom- 
panied by equally significant reductions in cost. 
Furthermore, the colors are manufactured in dry pig- 
ment form, making it possible for Switzer Brothers to 
formulate daylight fluorescent coatings to meet widely 
varying needs and conditions of application. 


The practical uses of the Switzer colors by land, sea 
and air have been broadened correspondingly. They 
now include: 


Aircraft and airport markings life-saving equipment 

Buoys location markers for supplies 
and equipment 

Obstruction markings 

Optically tracked devices 

Recognition panels 


Channel markers 
Decalcomanias 

Danger warnings 

Ditching and survival gear 
Emergency rescue equipment Recoverable equipment (exercise 
Fire fighting equipment torpedoes, etc.) 
Flags—Banners Rockets 

Guided Missiles Safety gear 

Identification Devices Signal devices 

Instrument Panels and Dials Tow targets for high-speeds 


DAY-GLO materials (without Filteray) are 
fluorescent in “black” light (filtered ultra- 
violet) as well as in daylight. 


A CHOICE OF SEVEN DAY-GLO COLORS 


Blaze Orange ® Arc Yellow ® Fire Orange ® Saturn 
Yellow ® Neon Red ® Signal Green ® Rocket Red 


The choice of the most effective type and color of day- 
light fluorescent material for any specified purpose is 
governed by definite technical considerations. The un- 
matched record of experience compiled by Switzers as 
inventors and developers of such materials is freely at 
the disposal of authorized representatives of the Armed 
Forces. Samples of Day-GLo materials may likewise 
be obtained by making written request. Please address 


Department D, SWITZER BROTHERS, INC. 


4732 St. Clair Avenue 


* Cleveland 3, Ohio 


DAY-GLO" color products are approved for high-visibility use by numerous Government agencies 
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The Marines 


They are applying modern techniques to old principles of warfare 


71 TH a history of 180 years of 


herow service to our country 


ind many contributions to the 


art of war, the Marine Corps has the 
deepest confidence and respect of our 
citizenry. In the face of the record it 
IS INCONCCIN able that voices should ever 
have been raised in favor of abolishing 
the ¢ orps. 

That perennial alarm was silenced 
for good about three years ago in a 
public law prescribing that the Marine 
Corps will be maintained at a mim 
mum of three divisions. 

The Marines, in the thick of the 
fighting in every war, maintain their 
esprit de corps in peacetime by a rest 


less search for more realistic training 


The y 


have been in the forefront in several 


procedures and new weapons 
fields in their tireless endeavor to im 
prove fighting efhiciency. 

They have not been content, while 
resting on their laurels between wars, 
to perform only their subordinate tasks 
of guarding na\ al shore establishments, 
furnishing shipboard Marine units and 
polishing thei weapons in prepat ition 


for the next overseas expeditn n 


tlie Corps has pioneered in am 

phibious wartare; it led the way in 
close air support; and from the first 
effective reeniorcement of the battle 
line by helicopter it ts now developing 
the battle tactics of vertical envelop 
ment, 


Leadership in amphibious-warfare 


techniques for many years has resulted 
finally in the Joint Chiefs of Staff as 
signing responsibility for all amphib 
ious matters to the Marine Corps. Since 
the Corps was established in 1775 its 


j 


history records over 300 amphibious 


landings on beachheads throughout the 


world where it has been in the van of 


the highting in the big wars and in 
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Gen. Randolph McCall Pate 
Commandant of the United 
States Marine Corps, was com- 
missioned a second lieutenant 
in the Corps upon graduation 
from the Virginia Military In- 
stitute in 1921. 


He served with expeditionary 
forces in Santo Domingo and in 
China and had a tour of duty in 
Hawaii prior to World War Il 
During this war General Pate 
served as assistant chief of staff 
for supply of the Ist Marine 
Division and on the staff of the 
Commanding General, Fleet 
Marine Forces, Pacific, for op- 
erations on Palau, Iwo Jima 
and Okinawa. He was awarded 
the Legion of Merit on two oc- 
casions for his outstanding 
service. 


Since the war General Pate 
has served as director of serv- 
ices at Marine Corps Head- 
quarters, chief of staff of the 
Marine Corps School at Quan- 
tico, deputy director of the 
Joint Staff for Logistic Plans in 
the Office of the Joint Chiefs 
of Staff, and commanded the 
2nd Marine Division at Camp 
Lejeune, N. C 


From June 1953 to May 1954 
General Pate commanded the 
Ist Marine Division in Korea 
where his division distinguished 
itself in containing the enemy 
preparing excellent battle posi- 
tions on the armistice line, and 
by its outstanding handling of 
the exchange of prisoners of 
war. For this duty General Pate 
was awarded the Distinguished 
Service Medal and the Kepublic 
of Korea's Medal of Military 
Merit Taiguk 


After his Korean service the 
general was appointed Assistant 
Commandant of the Marine 
Corps where he served until he 
assumed his present duties on 
January 1, 1956 








many lesser wars and 


punitive ex 


tions. This wealth of experience 


been combined adroitly with ad 


country a recognized 


The re has he en 


technical knowledge to rive 


» S 


! uperiority 


amphibious operations 


deal of 


ussion abe ut the 


ground forces, vet we ha c ne 


er heard 


any ground torce commander complain 


about the close ai support he received 
trom a Marine squadron, Perhaps the 


Marine flier 


also to hyhe well on land, teel 


secret is that the trained 
MW hu 
miliation im taking orders trom an 
earthbound commander of troops or in 
battle ‘ 


working with men on the 


imphibious 


; be 1k. atomic bomb made 


operations appear to be a hopeless 


evolution. The Marines didn't believe 


it and have now taken to the third 
dimension to establish their beach 
heads urhe ds of bre ikout j™ nt in 
helicopters launched from carriers In 
through 


this held they made advances 


earnest experimental effort and per 
sistent representations 

The theory of vertical envelopment 
World War Il 


Klements of the theory were tested 


M iril 


was envisioned after 
Korea by enthusiastic 
it battleground 


Helicopte 
Marine pilot 


their } pment 
utilized 
wound direct trom battle li 
hay to re upply unit 
the ind to bring 
trooy ) ‘ oOutpn i 
(Quants trot Korea, thos 
now ire } y they 
wuits ror i carrier 
trials 
Csener 
leader 
wer 
nique 
tana 
pistn i weal oth 
that ) s continue their 
nent of better weay 
American Ordnance 
ngratulates General Pate 


nment and wishes him 








Security from Surprise 


In order to fulfill its essential role it 1s important that the 


Army have clearly expressed missions and firm, timely assurance 


of the men, money, and materials needed for their accomplishment 


DRAW the theme of this address 
from the somber fact that tonight 
is the anniversary of Pearl Harbor. 
This date will always be known as a 
day of mourning in the annals of the 
United States. It marks the occasion 
when we suffered an ignominious sur 
prise at she hands of unscrupulous 
leaders of a misguided nation. 
I have a vivid recollection of 


Pearl Harbor Day, which occurred at 


very 


a time when I was on duty in General 
Marshall's office in Washington, On 
that Sunday afternoon, like most of 
official Washington, I had been listen 
ing to the Redskin football game which 
was interrupted by the news of the at 
tack on Pearl Harbor. Like most of my 
colleagues of the General Staff, I hur 
ried to the old Munitions Building and 
the office of the Chief of Staff, there to 
be plunged into the hurly-burly of 
emergency actions arising from this 
shaking event. No one who took part 
in those hours will ever forget that 
feeling of tragedy which enveloped us 
all as we grasped the extent of the 


disaster. 


7 the truth, which was grim 
enough, were added the rumors, 


the inaccuracies, and the exaggerations 


which always attend such times of 
crisis. Early reports made the losses to 
the Pacific fleet much greater than 


later proved to be true, It seemed for 


a moment that our country lay com 


pletely defenseless in the Pacific. 
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General Taylor 1s Chief of 
Staff, United States Army. 
This is an address given by 
General Taylor at the Thirty 
seventh Annual Industrial 
Preparedness Dinner Meeting 
of the American Ordnance As 
sociation held at the Waldorf 
Astoria Hotel, New York 
City, December 7, 1955. 





It was a day when nothing good 
could happen. I remember that after 
much bustling about, at the end of the 
day we had immediately available only 
one of the staff stenographers in Gen 
eral Marshall's secretariat. It had been 
a matter of mild joking among us that 
this particular young lady was about 
the only pretty stenographer we had 
in the office, whereas she was also the 
one who always seemed to make the 
most errors. 

Fate would have it that, when at the 
Day 


Marshall buzzed for a stenographer, 


end of Pearl Harbor General 
she was the only one ready to take his 
dictation. It was to her that the Chief 
of Staff dictated his first war commu 
nique to the President, reporting his 
estimate of the situation following the 
events at Pearl Harbor. 

In due course, Miss Jones (I shall 
call her) came back to her typewriter 
and began to type. After about fifteen 
minutes, General Marshall buzzed and, 
asked for his dicta 


when | went in, 





tion. I returned to Miss Jones and asked 
her how she was doing, and she said, 
“Oh, quite well, Major.” But I went 
back to my chair knowing that George 
Marshall was impatient, and I watched 
closely to see how Miss Jones was pro 
gressing. 

I soon sensed that all was not well. 
So I returned to her and asked, “Now, 
Miss Jones, really, how are you getting 
along with the Chief's dictation? You 
know he’s waiting for it.” She looked 
up at me, her eyes filled with tears, and 
said, “Major, I didn’t get a word that 
General Marshall said.” 

So, at the end of Pearl Harbor Day, 
I had to go back, face the Chief and 
say, “General, you have to do it all 
over again.” I'm sure that was to him, 


on that terrible day, the final blow! 


wre Harbor came and went, but 
it left with us Americans at least one 
determination; namely, that we would 
never let such a thing happen again 
remained 


Our determination 


throughout the test of World War II, 


strong 


but with 1945 and V-] Day, something 
happened to this national resolution. 
We of the 


pelled to witness the disintegration of 


armed forces were com 


the great American fighting machine 
which had been victorious over Fascism 
and Naziism—only to fall the victim of 
our own domestic decisions. 

Hence it was that only a few years 
later we again had to bear the ignominy 


of military surprise. South Korea was 
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overrun by a Communist enemy in the 
same ruthless and unannounced man- 
ner in which our ships and planes had 
been attacked at Pearl Harbor. In spite 
ot our former resolutions, once again 
we had been caught unaware and un 
prepared. 

So we may well ask ourselves today, 
“Are we going to let it happen again? 
Are we again going to lower our guard 
and expose ourselves to another Pearl 
Harbor—to another Korea? Or 


have we learned the history 





lesson for all time?” 


It is not easy for a democ- 
racy such as ours to protect it 
self absolutely against military 
surprise. An alert aggressor, by care 
fully picking time and place, by creat 
ing an atmosphere conducive to peace 
ful relaxation and wishful thinking, 
always has the possibility of perpetrat 
ing a surprise on an unwary, unaroused 
nation. However, it is the constant duty 
of our leaders to reduce that possibility 
by insisting on stable, consistent policies 
and programs capable of assuring the 


security of our country on a long-term 


basis. 
Fortunately, we have responsible 
leaders who are fully aware of this 


point. Secretary of Defense Wilson re- 
“Lac k 


most 


cently emphasized it by saying 
of reasonable stability is the 
wasteful and expensive practice in mili 


We afford 


waste, We must organize our military 


tary activity cannot such 


establishment with a stability that 


is not materially disturbed by every 


propaganda effort of unfriendly na 
tions.” 
need for a_ better 


Because there is 


public understanding of the require 
ments of stability in defense planning, 
I have made this subject my principal 


theme here. 


ET us talk about some of the essen 

tial ingredients of the kind of sta 
ble defense program capable of pro 
viding a reasonable guarantee against 
surprise. To begin with, it should be 
based on good intelligence and on thor 
ough knowledge of our potential ene 
mies—of their motivation and capabili 
ties. It may place a certain reliance on 
international agreements designed to 


reduce the danger of surprise. I have in 
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mind something like the recent propos 
als of our Government to Soviet Russia 
for a mutual inspection of our respective 
military capabilities. 

We should by all means include in 
our program effective political and 
military plans to deter further Com 
munist aggression against “soft spots” 
about the world. It is not too difficult 
to identify those areas which may be 
possible targets for aggression. Since 
becoming Chief of Staff, I have 


frequently commented upon the 





increasing danger of so-called 


small wars, which may erode 


Free World. 


Particularly, as our air-atomic 


the borders of the 


deterrent capability increases, it becomes 
increasingly unlikely that any aggres 
embark 


course of action calculated to bring on 


sor will deliberately upon a 


general atomic war. It is more and 
more apparent that such a war would 
suicidal action from 


be a mutually 


which no true victor could emerge 


( N the other hand, the attractiveness 

of undefended assets and resources 
offers an inducement to small-s« ale ay 
gression which potentially may be as 
The 


small war which is not quickly sup 


dangerous as the big war itself. 


pressed may expand slowly or rapidly 


into the general war which all sane 


people are so anxious to avoid, 
Having determined the ingredients 


ot a program to protect our country 


(and I have mentioned only a few), it 
is then important to give that program 


It should be 


designed for the long pull and be un 


permanence and stability 


affected, in its main lines, by short 


term adjustments in foreign and do 


mestic politics. It should maintain a 


continuing deterrent capability in be 





“The 
fended 
offers an inducement to small 


attractiveness of unde 


assets and resources 
scale aggression which poten 
tially may be as dangerous as 
the big war itself. The small 
war which is not quickly 
suppressed may expand slowly 
or rapidly into the general 
war which all sane people are 
so anxious to avoid,” 





ing, clearly visible to any potential ag 


gressor. 
There can be no gaps in effective 
deterrent power, It must exist in the 


air, on the sea, and on the land, and 


it must be constant over an indefinite 


period of time 


to discuss the needs 


WOULD like 


of a stable military program, first 


pointing out the principal areas in 


which stability must be maintained 
For simplicity, | am going to limit my 
comments to the Army, for which | 
am responsible, but | believe that they 
ipply pretty much across the board in 


national detense. 


The need for stability in the Army 
is clearly apparent in three general 
areas those of missions manpower 
and money, and | would like to ex 


pand a little on each one 


The first and most irea 
Army 
missions 


What is 


war 


important 
needs stability 1s 


W h it is the 


it expected 


in which the 
in its roles and 
Army 


| 
ana 


rob ot the 
to do in 
The 


a variety ol 


yx me 


Army obtains its missions trom 


sources: trom our over-all 


national policy; from approved delense 


plans trom acts of Congress ind from 


executive and administrative decisions 


of the President and the Department 
of Defense 


From any or all of these sources, as 


time passes, the Army may and does 


receive new or changed missions in 


considerable number 


National 


recent 


For example, the 


Reserve <Aet. passed in the 


most session of Congress, gave 


the Army a training job it never had 


hbefore—a new mission 


Similarly, a decision to improve our 


northern radar screen gave new jobs 


to the Army Tran portation Corps and 
Engineers. A new political commitment 


such as the adherence of our Govern 


ment to some new regional security 
pact may eflect by iyipus won at least 
a change in the Army missions 
Such changes are not in themselves 
indications or causes of the kind of 
instability in Army programs against 


which I speak. We expect such changes 
to occur in order to keep up with new 
world developments. Within its limita 
tions, the Army does everything pos 


sible to adjust to these new situations 
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But the important thing is to be 
sure that the Army has or will be 
given the resources to meet these new 
commitments, For undertaking addi 
tional small jobs, the Army should 
have some flexibility planned into it so 
as to be capable of absorbing these 
small unprogrammed assignments with 
out affecting its ability to do its other 
work, 

Major changes of mission affecting 
the strength and composition of its 
major units require specific allocation 
of new resources and should be made 
gradually over a long period; other 
wise, the Army machine can be thrown 
badly out of gear. 

Next in importance, after the need 
for stability of missions, is the need 
for stability of personnel; that is, man 
power. An efhcient military program 
must be able to count upon a relatively 
constant number of people available to 
support it, That is to say, assuming no 
worsening of the international situation, 
the soldiers and civilians making up the 
Army should remain about the same 


in number throughout a fisal year. 


i ven input of recruits each month 

should be roughly 1/12 of the total 
input for the year; and the discharge 
rate should be roughly equivalent to 
that input rate, Por reasons generally 
beyond the control of the Army, to 
my knowledge such balance of output 
and input has never been achieved. 
Yet the ideal condition would contrib 
ute more to the efficiency and econ 
omy of the operation of the Army than 
any other condition of which | can 
conceive, 

Closely related to stability in mis 
sions and manpower is our third con 
sideration: stability in the budget. Few 
responsible people will argue against 
the need for a stable military policy, 
but few know where to look to verify 
that we have one. We Pal 
are inclined to seek x 
our military policy in 
patriotic slogans like 
“Millions for defense 


but not one cent for 
tribute,” or “Walk softly but carry a 
big stick,” without going to basic 
sources to determine our real policy. 


Among these basic sources is a pon 


766 








“The Army will never be able 
to fulfill its essential réle un- 
less it always has clearly ex 
pressed missions and firm, 
timely assurance of the men, 
money, and materials neces 
sary for their discharge. The 
irmy needs the enlightened 
support of officials and citi 
zens who understand the need 
for a steady military policy un 
influenced by short-term con 
siderations of the moment.” 





derous document, dull reading to the 
average citizen, but terribly important 

the military budget. Our over-all 
military policy is no more stable than 
the consistency of the financial support 
reflec ted in these budgets which pro 
vide the means that give reality to our 
military program. In a sense, through 
the budget we rewrite our military 
policy once a year, and it is highly im 
portant that there is continuity of 
theme from one annual version to the 
next, 

I think perhaps the most graphic 
way to illustrate the need for stability 
is to take a hypothetical illustration of 
what happens if we interrupted the 
orderly execution of Army programs 
by the injection of an unexpected de 
cision drastically affecting the Army's 
strength or budget. 

As an imaginary example, let us as 
sume for the moment that the Army 
were instructed today to drop its 
strength by 50,000 by the end of the 
fiscal year—lJuly 1, 1956. 

At first glance this reduction does 
not appear to be too difficult, With an 
Army of approximately one million 
men, a reduction of five per cent, even 
during only seven months, does not 
appear to pose too many problems 
One might say, “Well, you just lay off 
50,000 men, and that’s all there is to 
it.” The problem is not that simple of 
solution, 

The fact is that to release all these 
men at one time is an administrative 
impossibility. It takes time to process 
the discharges of so many men. Many 
are in overseas units which they can 
not leave their stations until replace 
ments arrive. 


There would be a shuffle of personnel 


in units all over the world to compen- 
sate for the departure of the individ- 
uals returning for discharge. So we'll 
find, I think, that it will take several 
months to get these 50,000 men out 
of the Army in a reasonably orderly 
fashion. 

Although this reduction of the pay 
roll will eventually save money, there 
are many offsetting factors to be con 
sidered. It costs the Army on an aver 
age of $460 to discharge a soldier. This 
sum includes his mustering-out pay, 
his terminal-leave pay, and travel pay 
back home. If we multiply $460 by 
50,000 men, we find that it would cost 
$23 million just to release these men. 

Further, they carry out with them 
important skills of a high dollar value 
acquired in their Army training. The 
Army will either lose these skills or be 
obliged to inculcate them in new re 
cruits. 

Also, as its strength declines, the 
Army will have to close some of its 


fa 


posts, camps, and sta 





tions, and this, too, 
costs money. In fact, 
it costs on an average 
aes: , ol $250,000 to close a 

a major Army installa 


tion. This amount covers only the costs 





of closing up the buildings—it does not 
include the additional expenditures 
needed to move the personnel and 
equipment to other installations or the 
cost of maintaining it inactive 

If subsequently we have to reopen 
this closed installation, it will cost us 
about $600,000 just to take down the 
boards, rehabilitate the interior, and 


put the equipment into running order. 


i )M this personnel reduction there 
will be a loss in over-all efficiency in 
the Army difficult to assess in dollars. 
The many transfers of people to new 
jobs at home and abroad will create a 
turbulence in the personnel system in 
jurious to morale and to the efficient 
performance of duties. Families be 
come separated from their husbands 
and fathers or follow them to new sta 
tions where there is no housing, or at 
best substandard living conditions. 
The instability of assignments breaks 
up the team play of units which is so 


essential to sustained combat effective 
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Army's readiness for action 


ness I he 


goes into a serous decline 


So much for some of the effects of 


instability on manpower. Now let me 


say a few words about a closely related 


subject—budget instability 


7 H \ r would happen, 


thetically, if we had to effect a sud 


igain hypo 


den, unplanned reduction in the Army's 
expenditures by the end of this fiscal 
year—by July 1, 1956? We would 
first have to look for possible econo 


Army 


operation, 


mies in the big accounts of the 


budget maintenance and 
military construction, production and 
procurement, and research and devel 
consideration ot a 


opment I omit a 


pay roll cut because of our previous 
discussion 

First, let us take a look at mainte 
nance and operation. This item covers 
a great many activities involved in the 
repair and maintenance of the Army's 
physical plant, worth about $44 billion, 
and includes the maintenance of the 
Army's supplies, worth about $25 bil 
lion. 
what would be the 


Let us consider 


result if we suddenly reduce the money 


available for repairs to real property, 


either in terms of the people making 
these repairs or in the necessary repair 


materials, or both. In general, such an 


action would cause the unrepaired prop 


erty of the Army to depreciate is the 


deferred maintenance accumulates. The 


Army will thus store up for itself heavy 


repal bills in subsequent years 


part of the 


j 
4 


A CONSIDERABLI 


money appropriated for maint 


! 


nance and operation goes to expendi 


tures related to the repair and re 
building of equipment, such as trucks, 


Chis 


rehabilitation money is an excellent in 


tractors, bulldozers, and 


cranes 


vestment 

For example, the Army spent ap 
proximately $270 million on rehabilita 
tion of equipment last year and got in 


$2 billion in 


For every one 


return about serviceable 


equipment dollar in re 
pairs we get about 7.5 dollars in usable 
equipment. Thus we will be properly 


bac k 


money presently planned for this pur 


reluctant to cut much of the 


pe we 
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We might take a look at the mili 


tary construction program and see what 
could be taken from it on short notice 


Continuing our hypothetical example, 


had we known last year of the intended 


change, we could have lined out cer 


tain projects before ce imiutting tunds 


to them. If we try to reduce construc 


howe er, We are soon 


proble m of al 


tion in midyear 


faced with the vandoning 


investments represented by work pat 


tially done under contracts already let 


It we want to interrupt these initiated 


projects, we shall have to pay a price 


for contract cancellations. In termi 


nating construction contracts betore 


the jobs ire completed we have to pay 


f the total contract price 


a percentage « 


as a penalty. On a $100 million con 


tract termination might cost us as 


much as $40 million for only $20 mil 
lion worth of completed work 


Army 


\nother important area ot the 


Expensive research is necessary to produce such mo 
Corporal surface-to-surface guided missile shown below 











purchase of new puns 


luction funds is not solely for the 


partial mobilization, We ar 











duction base which can be quickly ex- 
panded we lay away certain plants 
entirely, keep others in semireadiness, 
and maintain others continually oper- 
ating to meet present needs and to 
help us develop reserve stocks. 

The relationship of production to 
current needs and for mobilization is 
obviously complex and delicately bal- 
anced, If we undertook to alter this 
program quickly, we would soon create 
new and unexpected difficulties for 
ourselves. While it is possible over an 
extended period of time to make down 
ward graduations smoothly, a sudden 
change would throw out of gear the 
entire mechanism of military produc- 
tion. 

There would be two important con 
sequences of this hypothetical midyear 
reduction in current production, Cer 
tain contracts would have to be termi 
nated and others would have to be 
renegotiated. For contracts drawn this 
year, the problem would not be too 
difficult. But some military items like 
guided missiles, fire-control systems, 
and electronic devices have such a long 
lead time that contracts must be signed 
with a multiplicity of subcontractors 
one, two, or even three years in ad 
vance of delivery. 


ONSEQUENTLY, we would have 

to adjust not only the contracts we 
signed last year but also those signed 
year before last, as well as some which 
we are currently negotiating. The aver 
age cost of canceling fixed-price pro 
duction contracts amounts to about ten 
per cent of the full value of the order. 
Therefore, if we terminated one hun 
dred million dollars in contracts, it 
would cost us ten million dollars for 
the privilege. 

The second impact on present pro 
duction would be the loss or curtail 
ment of specific items and production 
lines, Let us take tanks, for example. 
Assuming that our production in tanks 
is scheduled at the minimum sustain- 
ing rate of a production line, any re 
duction necessitate 
closing the tank production line. As 
the production of most heavy items 
comes from lines working at minimum 


of funds would 


economical rates, any reduction in our 
orders will inevitably eliminate certain 
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“It is not easy for a democ- 
racy to protect itself absolutely 
against military surprise. An 
alert aggressor, by carefully 
picking time and place, by 
creating an atmosphere con- 
duciwwe to peaceful relaxation 
and wishful thinking, always 
has the possibility of perpe- 
trating a surprise on an un- 
wary, unaroused nation.” 





production lines from those supporting 
current needs. 

A reduction in production is more 
than the loss of end items this year. 
It is the reduction or elimination of 
production potential which would be 
vitally necessary but not immediately 
available in case of war. 

Research and development is a sepa- 
rate item in the Army budget—one 
which always needs special attention 
and protection, Research and develop- 
ment dollars represent effort expended 
on the Army of the future. They repre 
sent progress without which an Army 
will soon lose its vitality and capacity 
for growth. 

We who are responsible for the 
Army are constantly impressed with 
the need for forward, creative thinking 
in the field of research and develop 
ment, especially in this period in which 
the tactics and techniques of warfare 
are changing faster than at any time in 
history. 

The research and development pro 
gram should be curtailed only with 
the greatest prudence and with the 
deepest feeling of responsibility. Con- 
sider what would have happened if, in 
search of economy a few years ago, we 
had cut back the Nike missile pro- 
gram, This antiaircraft missile resulted 
from ten years of study and experi 
mentation, It required 
a long and patient in 
vestment of time and 
funds before attaining 
its present operational 
capability. 

We have a whole family of missiles 
growing out of Nike, or related to 
Nike, designed to give us a com- 
mensurate missile capability ground-to 
ground as we now have ground-to-air. 
These projects are very expensive, and 


some are presently overlapping. Yet it 
would be a bold, indeed a foolhardy, 
Chief of Staff who would recommend 
any significant reduction in these vital 
developments. 

In this brief examination of Army 
operations, | have tried to give some 
idea—even though based on hypo 
thesis only—of the effect of precipitate 
changes in the three M’s—missions, 
men, and money. I hope that my illus- 
trations have convinced you that it is 
very difficult to make sudden changes 
in military programs without paying 
a prohibitive price in money and com- 
bat readiness. The resultant whipsaw- 
ing would entail confusion, inefficiency, 
and waste and provide an example of 


“how not to run a good railroad.” 


SHOULD end on the encouraging 

note, which I have mentioned ear 
lier, that these facts—the long lead time 
implicit in defense programs and the 
danger of sudden change therein—are 
more and more appreciated by the 
authorities in our Government respon 
sible for military decisions. 

It is recognized that the money the 
Army receives this year for construc 
tion, for equipment, and for most 
high-dollar-value items, will require 
two years to be transmuted into things 
we can use. Dollars appropriated in any 
one year will bring us few tangible 
assets until two years later. 

The Army will never be able to ful 


fili its essential rdle unless it always 


has clearly expressed missions and 
firm, timely assurance of the men, 
money, and materials necessary for 


their discharge. The Army needs the 
enlightened support of officials and cit 
izens who understand the need for a 
steady military policy uninfluenced by 
short-term considerations. 

such 


Only by the maintenance of 


stability as I have described can the 
armed forces develop the deterrent 
strength which is necessary to discour 
age any potential aggressor. 

Only such steady effort can produce 
the tangible, visible evidence of military 
preparedness which will convince an 
aggressor that we are through with 
surprises like Pearl Harbor—yes, 
through with the Korean-type of sur- 


prise, too. 
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Robert Harrington Kent 


The well-known ballistician is a man of greatness and humility 


OBERT Harrington Kent was 
born in Meriden, Conn., on 

July 1, 1886. He attended Har 
vard University, obtaining his bachelor 
of arts degree in 1910, his master of 
arts degree in 1916, and in 1953 his 
alma mater conferred upon him the 
honorary degree of doctor of science. 

After graduation he became an assist- 
ant instructor in physics and a part 
time instructor in mathematics at Har 
vard. He was an instructor in electrical 
engineering at the University of Penn 
sylvania from 1916 to 1917. 

In 1917 he entered the Army and 
was commissioned a first lieutenant in 
the Ordnance Department. He was 
assigned to the Office of the Chief of 
Ordnance and in June 1918 was ord 
ered to Tours, France, on the staff of 
the Chief Ordnance Officer, American 
Expeditionary Forces. He was in charge 
of ballistic work and was responsible 
for the preparation of firing tables for 
the use of American artillery. 

After the 


French proving ground at Gavre where 


Armistice, he visited the 
he met the then Captain (later Pro 
fessor) Sir Ralph Fowler. Later in Eng 
land he saw the work which Professor 
Fowler was doing in studying the sta 
bility and aérodynamics of shells by 
use of the “cardboard” techniques. 

He resigned from the Army and en 
tered upon duties as a civilian in July 
1919 in the Office of the Chief of Ord 
nance. In 1922 he was transferred to 
the Aberdeen Proving Ground, Md., 


where he has been continuously since. 


H' 


namic characteristics of shells. For these 


initiated and carried on experi 


ments to determine the aérody 


experiments, a battery of 3.3-inch guns 


was used and resistance laws applicable 
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In this issue of OrpNance 
are published the papers pre- 
sented at the Kent Seminar on 
the Scientific Bases of Weap- 
ons. The seminars were part of 
a day-long program preceding 
the Association's Industrial 
Preparedness Dinner Meeting 
at the Waldorf-Astoria, New 
York City, on December 7, 
1955 


At luncheon that day on the 
Starlight Roof, Dr. Kent was 
presented the Association's 
Levin H. Campbell, Jr.. Gold 
Medal with the following cita- 
tion which was read by Col. 
A. R. Del Campo, director of 
the Ballistic Research Labora- 


tories at Aberdeen’ Proving 
Ground. 

“Throughout forty years of 
noteworthy service, Dr. Kent 


has been recognized as a fore- 
most expert in the science of 
ballistics. During the early years 
of his long tenure at Aberdeen, 
he assisted in the development 
of doctrines and practices for 
the improvement of weapons. 
He was a pioneer in the science 
of ballistic measurements. Sub- 
sequently he achieved well- 
merited fame in developing and 
inculeating the theory govern- 
ing the flight of rockets, guided 


missiles, and nuclear weapons. 


“The Association confers its 
Levin H. Campbell, Jr.. Medal 
on one who has served the De- 
fense Establishment of our 
country with distinction’ in 
peace and in war.” 











to projectiles of modern shape were 
developed. 
He worked continuously in the in 


terior, exterior, and terminal ballistic 


field at the Aberdeen Proving Ground 
Col. H. H 


the Research Division of the Proof De 


until Zornig organized 
partment at Aberdeen. In 1936 the Re 
Ballistic 
Kent 


became associate director, which posi 


search Division became the 


Research Laboratories, and Dr 


tion he held until 1948 when he be 


came associate technical director of the 
laboratories 


He was chairman of the Explosives 


and Armament Panel, United States 
Air Force Scientific Advisory Board. 
He was a member of the Advisory 
Board, Naval Ordnance Test Station, 


Invokern, China Lake, Calif 


H' is a tellow 


sociation for the 


American As 
Advancement of 
Physi al 


Institute 


of the 
Science and of the American 
Society. He is a member of the 


Institute 


National 


ot Mathematical Statistics, the 


ot Aéronautical Sciences, the 


Academy of Sciences, and of Phi Beta 
Kappa 

He was decorated with the Presi 
dential Medal tor Merit in 1g4%, the 


Potts Medal of the Franklin Institute 


in 1947, and the Campbell Medal of 
the Ordnance Association in 1955 


These are some of the data and a 


complishments of this man of science 
who has dedicated an active life to im 
detenses 


his country’s hiog 


raphies tell little of the inner man or 


prov ing 


his qualities It is one’s friends and 


associates who develop the full story 


Bob Ke nts 


ot long standing are legion 


friends and ac quaintances 
They 


world has 


will 


be found among those the 
chosen to honor as well as among the 
obscure. His patience with the overen 
thusiastic colleague, his habitual kindly 
consideration for the other fellow’s feel 
ings ind his courtly knack for offering 
correct guidance without the embarrass 
ment that so often accompanies it mark 
him as a man of real greatness 

Truly that anonymous writer could 
well have been thinking of Bob Kent 
when he penned the words: “Greatness 
is a two-sided coin, and the reverse is 


humulity [. i © 
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The Complete Ballistician 





Dr. Robert H. Kent. associate director of the Ordnance Ballistic 


Research Laboratories at Aberdeen Proving Ground, has pnoneere d 


many scientific developments resulting im modern weapons systems 


N characterizing a man, his activi 

ties and achievements, there is al 

ways 4 temptation to seck a neat 
phrase that will summarize at least 
approximately the man and what he 
stands tor, But R. H. Kent is so catho 
lic in his interests, so versatile in his 
work, so alert to the world around 
him, and so protuse in his friendships 
that the most carefully selected phrase 
is no more a valid witness of the char 
acteristics of the man than is a plane 
projection a description of a_ three 
dimensional body. 

It would be neat to use an allitera 
tive phrase such as “Kent the catalyst,’ 
for certainly Kent is a past master at 
gathering together people of compe 
tence and infusing them with tbe sci 
entific method and of causing them to 
produce new and original work, 

In fact, Kent 


what is known today as teamwork in 


was a precursor ol 
research. However, a catalyst does not 


enter into a_ reaction itself, 


whereas Kent invariably made 
important contributions to the 
work that he stimulated on the 
part of others, 

We might weave a_ phrase 
around Kent and his capacity 
as a basic research worker, for he has 
produced more fundamentally new 
knowledge than any brilliant man has 
a right to look to, but such a character 
ization would omit his warm human 
aspects that have endeared him to all 
his associates. 


We might regard him as Kent the 
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Maj. Gen. Leslie E. Simon 





General Simon was forme) 
Assistant Chief of Ordnance 
and chief of the Research and 
Development Division, Office, 
Chief of Ordnance. He 1s 
now serving as director of re 
search for the Carborundum 
Company, Niagara Falls, N.Y 
The following address was 
delivered by General Simon 
at the Kent Seminar of the 
Thirty-seventh Annual Indus 
trial Preparedness Meeting of 
the American Ordnance Asso 
ciation held at the Waldorf 
{storia Hotel, York 
City, December 7, 1955. 


Neu 





variant, because the only way in which 
we can regard him as invariable is his 
proclivity for never sticking to any 
formal and chartered course 

However we are safe in acclaiming 


as “Dr. Robert H 


of modern ballistics,” although 


Kent, pioneer 


him 


the breadth of the phrase fails 
completely to reflect with any 
degree of clarity Kent the man. 

Let briefly how 


Kent 


modern ballistics, what he did, 


us examine 
became the pioneer of 
and the implications of his work for 
the good of his country. 

Robert H. Kent 


den, Conn., July 1, 


Meri 
1886. He received 


training at 


was born in 


his formal Harvard Uni 
versity, but in doing so he demon 
strated, even asa student, the inquiring 


mind, the resolution to devote himself 


only to that which is important and 
interesting, the tendency to wander 
down paths that challenge his interest, 
and his scorn of formal authority that 
did not predicate its edicts on that 
which he believed to be just and valid. 

These characteristics had something 
to do with his ten years at Harvard 
and the leisurely manner in which he 
acquired his degrees. He received his 
bachelor’s degree in 1910 in the pre 
scribed manner; his master’s degree in 
1916, although a substantial part of 
this interval is accounted for by service 
as an assistant instructor in physics and 
the 


an instructor in mathematics at 


university; and he was awarded an 
honorary doctor's degree by Harvard 
in 1953. 

As a student, Kent was interested in 
theoretical physics, especially in a prob- 
lem in the kinetic theory of gases. 
What particularly fascinated him was 
the problem of inferring the law of 
molecular force from the equation of 
state of gas. 

S a young man he was not particu 

larly interested in getting his doc 
tor’s degree, but at the urging of some 
of his friends, including F. W. Loomis 
and C, P. Howard, he took and passed 
the general examination for his doctor 
ate in physics, only to be told by the 
faculty of the department that they 
would not give a doctor’s degree for 
purely theoretical work. Kent simply 
did not have time to do what he re 


garded as the relatively unimportant 
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work suggested by the faculty as a pre 
requisite tor his doctorate. 

It might be noted that the late Pro 
tessor Sir Leonard Jones was awarded 


later for 


the Nobel Prize some years 
work along the theoretical lines in 
which Kent was interested: and, of 


course, Harvard subsequently not only 
awarded doctorates for purely theoreti 
cal work but also awarded the honorary 
degree of doctor of science to Kent in 
1952 


The 


President Conant was 


received from 


“In 


violence, he measures explosive forces 


citation that he 


a world of 


and predicts where modern arrows shot 


shall fall.” 


into the al 


I 


electrical 


1916, he went to the University 
#~ Pennsylvania as an instructor in 
engineering. Perhaps this 
change marks a wurning point in Kent's 
life. In work 


functioned as much as an engineer as 


his in Ordnance he has 
a scientist, and teaching engineering 


may have contributed much to the 


keenness, boldness, and confidence with 
which he initiated new developments 
and corrected so many faulty ones. 
At the outbreak of World War I he 
went to the Officers’ Training Camps 
at Fort Oglethorpe and Fort Monroe. 
He was offered a commission as a first 
lieutenant in the Coast Artillery or in 
Ordnance at the close of the camp. He 
preferred the Coast Artillery, but for 
tunately the his 


captain ol company 


told him that he was not very military 
and would probably do better in Ord 
nance! 
Kent joined Lieut. James Alexander, 
retired from the In 
Advanced Study, to 


Section of 


recently 
stitute ol 
form the Ballistic 
the Ammunition Branch, Gun 
Testing Division, Office, Chief 
of Ordnance. He and Alexander 
worked on firing tables for var 
ious guns and on solving various ballis 
th problems 

Shortly before he went to France in 
June 1918, he completed the firing table 
for American shrapnel in the French 
75-mm. gun. This table was computed 
by employing an ingenious combina 
tion of theory, experimental data, and 
generalized ballistic trajectory data that 
existed at that time. 

The table sent to the 


hiring was 
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Government printer. Kent departed tor 


overseas and was stationed at Tours 


from June 1918 to June 1919 where he 


was the ballistician in the Ammunition 
Division of the Office, Chiet Ordnance 
Ofhcer. 

Copies of the firing table tor the 


French 75 were slow in arriving, and 


since there was a need tor them, Kent 
went to a French printer in Tours, got 


them published, and distributed them 


to the American troops 
4 number of American guns and 
their ammunition were begin 


ning to arrive in France, and it 


was expected that they would 


shortly be used at the front 
Among them were the 4.7-inch 
gun, Model 1906, the 6-inch 
gun, Model 1903, and the 8 
inch howitzer. Since no firing tables 
had been received for these guns, Kent 
with the aid of some selected lieuten 
ants, computed tables for these guns 


and their ammunition 


These 


hring records which Aberdeen Proving 


computations were based on 


Ground dispatched to him and on the 


French ballistic tables constructed by 
the Commussion d'Artillerie 
In addition to his rather tedious 


duties with respect to firing tables, he 


served the Chief Ordnance Ofhcer as 


his representative at various tests and 
demonstrations of American and French 
These afforded 


him an opportunity for association with 


weapons latter duties 


some brilliant young British scientists 
who had entered into war work. 
Among these were Captain Fowler 
and Captain Crow, later to become 


Sir Ralph Fowler and Sir Alwyn 
Crow. 

Perhaps we give Kent more 
than the 


heartfelt’ recognition 


title of “Sir” by his being called 
“Bob” by his many friends, high 
and low, who have enjoyed his 
company and profited from his advice 

In the course of his associations he 


gathered many ideas which he later 


exploited for the American Army. His 
ideas for the 3.2-inch aérodynamics 
range were obtained trom aptain Fow 


Ale x 


with the 


ler and the American Captain 


ander He became farniliar 


sritish solenoid chronograph on a visit 
to Shoeburyness in 1918 
The ideas 


ideas, or the stimuli for 





which Kent acquired abroad were de 


} 
' 


ny him sub 


veloped so effectively in 


sequent years that our foreign friends 
learned to look to Kent's work to find 
answers to their problems 

I remember well an incident reported 


by ( ol | I 


Reed when he was 


to me 
military attaché in England. At a meet 
for the purpose of deciding what 


ny 


to do about a weapons system that was 


in difhculty, the technical staff pre 
sented five papers that bore on the 
subject Three of them were Kents 
Although he has been metn 
a ulous about giving credit tor 





every idea of another that he has 
used, his original work has been 
frequently 
ven credit lor work 


other I 


that he has 


so great 
been iil 
which originated with 


think Kent 


when a mustake 


that complains 


sometinn 


too much made in 


riving him undeserved credit tor the 


origin ot an cle a. because bring mg the 


idea to usetul fruition ts also a 


i 


creditable work 


Persons who are tamiliar with the 


nicety and complexity of modern fire 


control techniques may tail to note the 


humble circumstances from which to 
day's robotlike devices grew. Prior to 
World War |, the firing of artillery 
was predicated on art rather than sci 


ence, and skill was acquired through 


intuition and lony training 


In applying in a purposive way what 
science had to offer that was new to 
the problem at hand, Kent and his 
colleagues established a pattern ind a 


discipline that i" probably a more im 


portant nfluence on the achievements 
of today than are their actual dis 
coveries and ce clopments 


tah returned to this counts "Na 
captain in igtg ind was offered a 
permanent Commission He m ght have 
heen a yeneral years ago and retired 
from the Army if the nhitormn } id 
been different. However, Kent imply 
could not stand the restraint and heat 
of puttec sround his legs so he re 
signed hi temporary commission ind 
entered i service with i cv to 
using the fruits of science and engi 
necriny t prove oufr veapon sys 
terms 
He worked first in the Office of the 


Chiet of Ord 


ime on Washington ind 
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originated the famous 3.3-inch pro 
gram which was to give the first sci- 
entific bases for the drag functions of 
artillery shell and for the design of 
projectiles of modern shape. 
However, with the limited appro 
riations obtained as a result of the de 
pression of 1921, the Ordnance Corps 
felt they could not maintain him in 
Washington, Kent, too, was impatient 
with the remote control of the experi- 
mental phases of his work at Aberdeen 
Proving Ground, so he was transferred 
to Aberdeen in 1922, where he has re 


mained ever since. 


_ the sixteen years from 
1922 to 1938, Kent was the out 
standing carrier of the torch of science 
in the Army. Some men achieve a de 
gree of greatness such as Kent had al 
ready achieved by 1922, and then be 
come a landmark rather than a beacon. 
Kent was a beacon, but not a land 
mark, because his scientific modesty, 
his warm human qualities, and his 
scorn of all pomp and ceremony pre 
clude his ever allowing any one to look 
up to him as being the dignified in 
cumbent of some authoritative official 
position, 

His attitude is characterized by his 
oft-repeated and mild rebuke, “Thank 
you for the doctorate,” which he ap 
plied to any unwary person who hap 
pened to dignify him with the title of 
Doctor. 

His scientific product was prodigious, 
and his applied research drew on al 
most all fields of science and engi 
neering. 

In 1920 he measured the loss of spin 
of projectiles, Because he did 
not know much about chrono- 
graphs at that time, he had a 
misplaced confidence in the ac 
curacy of the Boulengé chrono 
graph, It was not until he talked 
to Fowler in 1935, who told him 
that the British suspected from their 
fuze that projectiles did lose spin, that 
he reworked the results of 1920. 

He found that there was indeed a 
substantial loss of spin, These results 
have been confirmed by modern ex 
periments. 

Stimulated — by 
yawing shell in Great Britain, he in 
vestigated the force system of a yawing 


Fowler's work on 
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shell. Each area of investigation in one 
field led him to investigations in others. 
For example, having studied the flight 
of the shell, he then had to study the 
effect of the launching conditions, such 
as the clearance between the bourrelet 
and the bore. It was appropriate that 
he was placed in charge of the interior 
ballistic firings in the 240-mm. howit- 
zer. For these, he perfected the 
piezoelectric gage. 

An enumeration of all his 
work having to do with the 
fundamental principles in 
volved in projectiles, bores of 
cannon, heat transfer, ignition 
of propellants, bombs, armor plate, 
mechanisms, and other 


fuzes, recoil 


types of material and components 
would be tedious. 

Perhaps | can best give a picture of 
the volume of Kent’s productivity by 
way of a simple illustration. When a 
paper was being processed for the 
award of the Medal for Merit for Kent 
at the end of World War II, an ofh 
cial inquiry was made for a list of his 
published works. It took twelve single 
spaced typewritten pages merely to tab- 
ulate titles of his Ordnance reports and 


published scientific papers! 


— is hardly any nook or 

cranny in the whole field of mod 
ern weapons that has escaped Kent's 
scrutiny or has failed to benefit from 
his searching and scholarly study and 
his brilliant rationalization, 

These achievements are especially 
marked when they were not done in 
the rich atmosphere of stimulation by 
distin- 


association with 


daily 


many 
guished colleagues but almost 
in an atmosphere of seclusion, 
in the sense that only Kent and 
less than a dozen others of real 
professional training were work 


These 


have 


sixteen 
affected 


ing together. 
years of effort 
favorably practically every weapons sys 
tem now extant, 

I do not mean by the above remarks 
on the uniqueness of Kent's leadership 
to imply that he worked under condi 
tions of adversity. Kent received most 
effective support in his work in interior 
and exterior ballistics firings as well as 
in instrument developments from Col. 
W. H. Tschappat, the eminent author 





of “Tschappat’s Ordnance and Gun 
nery” who was commanding officer of 
Aberdeen 


1925), and later Major General Tschap- 


Proving Ground (1922 
pat, Chief of Ordnance (1934-1938). 
In fact, | know of no commanding 
officer of the proving ground by whom 
Kent was not respected and supported. 
In addition, he received the warm sup 
port of officers who had served 
with him, officers whom he had 
instructed in courses at the 
proving ground, and officers and 
civilians throughout the world 
who took an intelligent interest 
in his work and with whom he 
kept up a voluminous correspondence. 
I drew a line at 1938, because that 
was the year in which the Ballistic Re 
search Laboratories were organized 
under Col. H. H. Zornig as director 
This 


was the beginning of a period in 


and Kent as associate director. 
which Kent was forced gradually and 
reluctantly to shift his major emphasis 
from that of a research worker to that 
of a research administrator. Kent's re 
search work continued at full pace for 
some time because the laboratories un 
derwent no substantial expansion until 
about the beginning of World War II 
when they expanded rather rapidly 
from the order of forty people to the 
order of five hundred people. 

This expansion was due in large 
measure to the able and influential as 
sistance of Professor Oswald Veblen. 
He induced many able scientists to 
join in the work of the Ballistic Re 
search Laboratories. I had the good for- 
tune to be associated with the labora- 
tories during this entire period and to 
work intimately with both Kent and 
Veblen. 

The able men who joined the lab- 
their 
Kent 
proved himself to be as competent a 
had already 


proved himself to be a competent re- 


oratories had to be oriented in 


new type of war work, and 


research leader as he 


search worker. 


ENT’S method of going about his 

work engendered an atmosphere 
of true scientific inquiry, filled his col 
leagues with enthusiasm, and his guid 
to swift and fruitful 
Kent's 
multiplied many times by his ability 


ance led them 


achievements. powers were 
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to work through others, and the people However, on rare occasions | won Despite Kent's modesty, he has be 


who are indebted to Kent are legion. the argument, and on less rare ones we unable to escape some degree of torma 
Of course, Kent did not stick to sci agreed ab initio, Certainly we almost recognition, Besides membership and 
ence, to engineering, or even to techni always came to a mutually satistactory tellow ship in a number of lea 
cal matters, and leave other things to agreement, which was a fine thing tor ieties, Kent i Phi Beta Kappa 
other people. There was no controlling management, when I, as director of was awarded the Potts Meda tl 
the man. If anything was wrong, he the laboratories, carried the primary re Franklin Institut the Meda 
righted it, whether it was policy, we rk sponsibility for administration, and he, Merit, the highest of all civilia 
ing conditions, or organization as associate director, carried the pri awards, by the Army; and was clected 
Let me, for one, say that I received mary responsibility for scientific work i member of the National Academy 
the finest training at Kent’s hands that I well remember an occasion on Sciences 
I have ever received from any source. which I was having a discussion with 
He had no patience with decisions Veblen and in support of my stand aot VER, the recognition that he 
made without discussion with the peo- said, “And Kent agrees with m« undoubtedly treasures most is that 
ple affected—and he was always one of Veblen replied with fine sarcasm accorded him by his many trend 
the people affected! “Bosh! You and Kent are merely tw military and civilian, toreign and na 
parts of the same thing (ot cours tive, to whom he ts yust Bob Kent, tl 
N these discussions—call them argu this was not really so, but I took it as only Complete Ballistician, because he 
ments if you choose—I was almost’ a very fine compliment has made that field of science ch a 
always one of the participants, When | The problem of cot ibining business complet entific entity embra 
realized that I had lost my case, as I ind administrative management with many helds of discipline that it Ma 
almost invariably did, I used to signal scientific management is one of increas tery toda i life-time jol 
my defeat by withdrawing from the ing complexity as the size of the Tin the ture, we sha ilmeost 
objective attitude and resorting to one organization increases. | have already tainly have of interior ballisticias 
of recriminaton. [| would say vehe mentioned Kent's gift for teamwork in exterior ballisticia or terminal balli 
mently, “You're just a damn Yankee, research. He was no less able in his ticians, and despite the rapid increa 
anyway,’ and Kent, realizing that he teamwork in the management of re mn the rate at which science progress 
had won, would shout back, “And search, of which my ill-fated discus i good deal of their source teria 
you're just a Johnny Reb. sions are illustrative will be the works of Dr. Kent 


Technicians at the Ballistic Research Laboratories at Aberdeen test a guided missile at Mach 4 in the flexible-throat tunnel 


>: 


vil 


( 
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Science and Armament 


The original investigations conducted by Dr. Kent into the many 


phenomena of projectile behavior have helped pave the way for the 


development of supersonic missiles and many other modern weapons 


American Ordnance Asso 


r HE 
cimuion, in its many years of ex 
istence, has been of invaluable 

assistance to the armed services in the 
cause of national defense. Through 
its national organization and member 
Posts it has done much to promote a 
better understanding of our mutual 
problems, as well as to encourage and 
foster programs aimed to preserve and 
increase the defense potential of our 
country, 

In addition, its Technical Divisions 
and Committees are coéperating con 
tinuously with all the military services 
In suggesting solutions to many of the 
troublesome scientific and technical 
problems with which we are faced, 

It seems highly fitting that the 
American Ordnance Association, with 
its distinguished record for furthering 
the science of ordnance, should utilize 
this annual meeting to pay homage to 
Dr. Robert H. Kent, whose contribu 
tions to the advancement of modern 


had 


impact on ordnance development. 


such a signficant 


ballistics have 


oo Dr. Kent joined the staff at 
the Aberdeen Proving Ground, 
ballistics consisted largely of trial-and 
error techniques, It was necessary to 
missiles and then 


construct full-scale 


test them to find out if they would 

work, This involved large expenditures 

of money, material, and manpower. 
Today, the science of ballistics em 


ploys wind tunnels, aéroballistic spark 
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photograph ranges, telemetering tech 
niques, high-speed tracks, and modern 
high-speed computing machines, among 
others. 

Before any detailed mechanical de- 
sign or construction is undertaken, the 
full-scale flight characteristics of the 
proposed design are established. Here 


is effected a considerable 


saving in 
manpower and money, but more im 
portant is the saving in time and the 
higher quality of the resulting weapon. 
This is the true measure of the scien 
tific method as applied to modern bal 
listic Ss. 

The man we are honoring is largely 
responsible for this phenomenal ad 
vance in ballistics. A 
contributions of Dr. Kent is in effect 


review of the 


a review of the science of ballistics in 
the United States. 

From his early work in determining 
the aérodynamic drag force acting on 
projectiles in flight, using his solenoid 
chronograph, to his recent work in full 


development of the complete rigid body 


equations of motion for all degrees ot 


freedom of missiles, his contributions 


have laid the foundations and have 


led the way to the enlightened scientifix 
5 
now use.* 


ballistic methods we 


Among the many scientific contri 


Kent 


demonstration whic h, in a sense, may 


butions of Dr. is one simple 


have initiated the transition of the art 


of ballistics to the science of today. 


This 


“Kent battery,” well known to every 


demonstration is the familiar 


one associated with ordnance. 


Y firing small wooden projectiles 

from a one-inch-bore tube attached 
to caliber .30 service rifle, the then 
known principles of projectile design 
were demonstrated. As a result, also, 
the still unanswered questions on pro 
jectile performance and stability were 
demonstrated, The process of finding 
the answers to these and subsequent 
questions led to the modern science of 
ballistics. 

The origin of the Navy's 
facilities at the Naval Ordnance Lab 
oratory, White Oak, Md.; the Naval 
Lake, 


Calif.; and the Naval Proving Ground, 


ballistic 


Ordnance Test Station, China 


Dahlgren, Va., can be traced to the 


many questions that were raised in 


connection with these early hirings. 


* At this point and on several occasions dur 
ing the presentation of Admiral Withington’s 
paper during the Kent Seminar, Dr Kent, who 


was seated near by interposed to ask that 
credit be given also to others who were asso 
ciated with him im the several enterprises. In 
each case the speaker complied but also insisted 
that to Dr. Kent honor was due as indicated in 
the text Tue Eorrogs 
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Originally, the Kent battery was de 
signed to show the effect of spin. The 
battery demonstrated that projectiles 
without spin did not fly true and that 
adding too much spin caused the mis 
sile to tail to point in its direction of 
motion or fail to trail. With the right 
spin, however, the battery demonstrated 


that the projectile would fly pertectly. 


Y changing the length of the pro 

jectile, the importance of the lift 
force and its moment was brought out 
and led to the necessity of employing 
supersonic wind tunnels for determin 
ing these quantities. Under the direction 
of Dr. Kent, this country’s first super 
sonic wind tunnel was constructed at 
the Aberdeen Proving Ground. 

This tunnel not only led to the de 
velopment of effective ballistic missiles 
but also pioneered the investigation of 
supersonic phenomena and led the way 
to the knowledge required in the de 
sign and development of the ground 
missile and supersonic aircraft. 

As a look at the 
flight 


wooden projectiles of the Kent battery, 


result of a closer 


performance of these simple 


grave questions concerning their dy 


namic stability arose. It became clear 


that a knowledge of only the stati 
forces and moments was not enough 
to achieve stable flight of ballistic mis 
siles. 

It was clear also that the dynamic 


forces and moments which depend 
upon the motion of the projectile itself 
must be known if well-designed ballis 
tic missiles were to be successful. 


This 


knowledge of the dynamic forces and 


requirement for a detailed 
moments which act on ballistic missiles 
in flight led to the exploitation of yaw 
card techniques by Kent. This led in 
turn to the modern aéroballistic spark 
first 


Ww hic h was 


photography range 
constructed at the Aberdeen Proving 


the work of Kent, Von Kar 


man, Charters, and others. 


‘ew Navy 


the pressurized spark photography 


Ground 


followed this lead with 


range and the transsonic range at the 
Naval 


full-scale prototype testing acroballistic 


Ordnance Laboratory, and a 


range at the Naval Ordnance Test Sta 


tion. These facilities made it possible 


March-April 1956 


tor the first time to examine with ex 
treme precision the many factors affect 
ing missile design 

In order to answer the many ques 
tions which were raised by the flight 


Kent 


ballistic 


of his wooden projectiles, Dr 


developed his now famous 
nomenclature tor all static and dynam 
moments. He determined 


forces and 


also the contribution of each to the 
tree flight motion of the projectile by 
considering complete rigid body equa 
tions of motion which accounted for all 
six degrees of freedom of ballistic 
missiles. 

His formulation and exploration of 
dynamu have 


equations tor flight 


formed the foundation for the science 
McShane, 


contributed to 


which exists today. Hubble, 
Kelly, 


this basi 


and others also 
work. 

It is of particular interest to the 
Navy today that, early in the firings of 
the Kent battery, Dr. Kent's curiosity 
led him to shoot one of the longer 


projectiles backward without spin. As 


he suspected this projectile Hew quite 


well since it was in effect a spear or 
an arrow and thus was. essentially 
P val ' blized muss 
quivaient to a fin-stablized muissik 


wondered what would 


TEXT, he 
happen it he 


hired this projectile 


backward with spin. A curious thing 


happened. The projectile was completely 


unstable, This bewildering performance 


led to a more detailed examination of 


the equations of motion, and here Kent 
discovered that the well-known maynus 


force ot the mid 1500 §, which causes 


the erratx flight of the cannon bal 


the curve of the baseball, and the hook 
and slice of the golf ball was, im tact 
the same torce which, when acting on 
a spinning fin mussile, causes mstability 

The Navy recently experienced son 
dithculty with the Hight of its spinning 


rocket 


Weapon A. when fired cross wind, The 


fin-stabilized antisubmarine 


difhculties were finally traced to the 


action of this same magnus force which 


was first discovered years ago by Dh 


Vacuum sphere section of supersonic wind tunnel at the Naval Ordnance Laboratory 
White Oak, Md. NOL tunnels are modeled from captured German designs ( Navy photo 


‘Y 





Kent. The effective performance of 
this new weapon, of which we are very 
proud, sterns from a knowledge of this 
force, 

As detailed knowledge of the flight 
requirements and performance of bal 
listic missiles developed, the desk cal- 
culator the 
longer adequate to handle the mathe 


and slide rule were no 
matical problem. As a result, high-speed 
computing machines were first brought 
into the picture by Dr. Kent at the 
Ballistic 
erdeen. 

While the actual 
done by others, including Ded 


Research Laboratories at Ab 
work was 


erick, Von Neumann, Feltman, 
and Gillon, Dr. Kent aided and 
abetted the project as he did 
every forward-looking work. 
The benefits derived from the use 
of these machines led to the establish 
ment of the Navy's computing labora 
tory at the Naval Proving Ground, 
Dahlgren, Va., which within the last 
year augmented its facilities by the 
addition of the Nore (Naval Ordnance 
research computer). Nore is probably 
the most advanced machine in existence 
today—it will not be so tomorrow 
and is serving national-defense needs 
of the armed forces, the Atomic Energy 
Commission, and their contractors. 
| R. Kent several was a 
member of the advisory board of 
Station at 


for years 


the Naval Ordnance Test 
China Lake. His contributions to the 
efforts of the Navy's largest research 
and development establishment were 
extensive and were greatly appreciated 
by the technical staff, 

The Navy 
knowledge its deep indebtedness to Dr. 


is proud today to a 


Kent for his contributions to the science 
of ballistics and would like to express 
its sincere appreciation for his guid 
ance and assistance over the years, 
Before closing its seems fitting to 
say something about trends and future 
developments as we see them in the 
Navy Bureau of Ordnance. The most 
interesting and fastest-growing field is 
probably that of guided missiles, Last 
month I attended the commissioning 
of U.S.S. Boston, the first ship of the 
Navy to be equipped with guided mis 
siles as a service weapon. Other ships 
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the Boston, which has a 


will follow 


schedule of trail-blazing and 


heavy 
evaluation work to carry out. 

New guided missiles are in the 
works, all in a classified status. Certain 
These 


weapons are complicated and expensive. 


generalizations can be made. 
The weapon system, which includes 
search and guidance radars, computers, 
launchers, missile storage, and weapon 
direction systems, is enormously ex 
pensive. 

There are other missile problems of 
urgent interest to all the services, One 
of them is the problem of de 
termining adequate reliability. 
In fact, it is probably correct 
to say that none of us can de 
fine “adequate reliability” in 
terms of what we can afford. 
Fifty per cent is not good enough. We 
might add billions to the national debt 
and never reach an impractical hundred 
per cent. 

We have meager knowledge to date 
on the shelf life of missiles and com 
ponents in storage. It is necessary to 
freeze designs in order to get produc 
tion, even though we know that mis 
siles of better performance, with sim 
plified circuitry and other improve 
ments, are possible if we wait another 
two years for them. 

There is great and continuing in 
terest in all possible applications of nu 
clear energy to military purposes. The 
Bureau of Ordnance has been in the 
business of atomic weapons ever since 
the days of the Manhattan Project. We 
are still in the business. This is true 


and I 


happy to report that the codperation 


also of Army Ordnance, am 
between us is effective and productive. 
Since the decision to use these weapons 


in war must be political, we are faced 





“It seems highly fitting that 
the American Ordnance Asso 
ciation, with its distinguished 
record for furthering the sci 
ence of ordnance, should utl 
ize this annual meeting to pay 
homage to Dr. Robert H 
Kent, whose contributions to 
the advancement of modern 
ballistics have had such a sig- 
nificant impact on ordnance 
det clopment.” 





with the necessity of maintaining a 


position of readiness in conventional 
weapons. In the Navy field of respon 
sibility these include sea mines, tor 
antisubmarine warfare 


pedoes, and 


weapons sy stems. 


HE bill for guided missiles and nu 

clear weapons, both in development 
and production, is rising rapidly. This 
rise is forcing a compensatory reduc 
tion in expenditures for conventional 
weapons and their ammunition. These 
reductions are bound to have adverse 
effects upon industry. We shall do 
shock 


by stretch-out of deliveries and other 


what we can to cushion the 
means. 

As I see it, the trend in weapons is 
away from mass production and toward 
the provision of fewer, more complex 
and expensive weapons and weapons 
systems. There will be fewer prime 
contractors and a higher concentration 
of military orders with large compa 
nies. This is disturbing. 

Present law properly requires that 
the interests of small business be con 


the 


company, with its low overhead, is able 


sidered, Frequently alert small 


to produce satisfactory ordnance mate 
rial at a lower cost than larger com 


petitors. This is in the best interests 


of the Bureau and the country. 
Another factor of importance is the 


increasing need of the military to 


buy management as well as material. 


It is more and more difficult for the 


Jureau to manage large, complex pro 
grams from Washington. Very possibly 
in the past we have attempted to main 


tain too detailed control over such 


programs as VT fuzes and guided 


missiles. 


Good management is available in 


industry, but it is expensive, it adds to 
the cost of delivered weapons systems, 


and the need for it accentuates the 


trend toward large industry. 


FEEL that it is important for us in 


the military to be frank with our 


friends in industry. Looking back over 
the seems to me that 


years, it our 


mutual problems are increasing con 


stantly in difheulty and complexity. 
We need all the help we can get from 


you in arriving at reasonable solutions. 
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Air Power and Ordnance 


Research and development must provide weapons systems that 


will operate effectively and reliably on today’s aircraft under 


extreme conditions of speed, altitude, heat. and tactical employme nt 


T is a privilege to represent the 


United States Air Force on this 


happy occasion honoring Bob 
Kent. 


Force in his ordnance work essentially 


Bob's association with the Aur 
spans the life of our youngest service. 


You will recall that military aviation 
in the early stages of World War I had 
strictly an observation mission. In those 
days pilots of opposing sides waved to 
each other when they happened to 
meet aloft. 

Then one morning a pilot with either 
an upset stomach or an unhappy home 
life carried a pistol along with him on 
observation patrol and took pot shots 
at any and all enemy aircraft he met. 
Shortly 


borne mac hine guns made the if appear 


thereafter shotguns and air 


ance, and acrial combat be« ame an ac 
cepted mode of military warfare. 

It wasn't until World War II, how 
ever, that airpower became of 
age. Fourteen years ago today 


was a day which | am certain, 





none of us will ever forget. 
On that grim Sunday morning 
at Pearl Harbor our chances 
for immediate retaliation were nil. We 
didn't have enough airplanes or equip 
ment to fight our way out of a wet 
paper bag. 

However, one thing is certain—the 
ultimate growth of American superi 


ority in air power and all forms of 


weapon supremacy that eventually won 
the war for us was due largely to our 
and the genius 


industrial know-how 
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of a smal] and select group of scientists 
and technicians. 
Bob Kent 


has always been intere 


was one of the latter. He 


ted in the tacti 


cal use of aircraft armament, both as 
an offensive weapon and in support of 
ground troops, and he was most active 
in the instigation of airborne rocket 
research and development programs. 

(At this point and on several occa 
sions during the presentation of 
General Putt's 
Kent Seminar, Dr. Kent, who 


was seated 


paper during the 








near by, interposed 


to ask that credit also be given 


to others who were associated 


him in the several 


with 


enterprises 
In each case the Spx aker complied but 
Kent 


was due as indicated in the text. 


also insisted that to Dr honor 
Tu 
Eprrors. ) 

Another contribution was the curing 


of the instability of bombs dropped 
from aircraft traveling at high speeds 
This instability, due to previously un 


known compressibility effects, caused 
I 


target errors much greater than the 


bomb-sight accuracy and thus presented 
a serious problem. Kent's knowledge 
of ballistics and compressibility effects 


helped greatly to solve this problem 


| am inclined, from an Air Force 
point of view, to recognize tob as one 
of the first Americans to toresee the 


eventual merging of the fields of aéro 


dynamics and ballistics, and | would 
like to tell you about it 
N 1935, General Artur Crocco, once 


director of scientific research for the 


Italian Aw 


Scientitn 


Force, organized the Volta 


Conterence in Rome. General 


Crocco, a man of vision, had been in 
terested in high-speed flight since 1918 
and had written papers on rocket 
ramyjects, and in the early 192 evel 


on the po ibilities of atom energy 


for interplanetary propulsion 


Among those asked to present papers 
on various aspects ol high speed flight 
was Dy Von Karman who until re 


chairman of the Au Force 


Another was 


cently was 


Scientific Ady 


sory Board 


Dr. Adolf Buseman, a young German 
who was to treat the subject of sweep 
back at upersonK peeds 

That evening General Crocco, over 
i gia ot Chianti sketched i lirplane 
with a swept wing and a swept pro 
peller on the back of a dinners enu 
ind the kidded Busemar i } of 
servative ientist who would not advo 
ite «tthe pplication of hdeas 








juseman, somewhat abashed, went 
back to Germany where he continued 
to work on this idea. However, he met 
with little success until his theory was 
given impetus and backing by Ger 
man scientists and designers. 
Meanwhile, here in the United 
States, our work in jet propulsion had 
begun in 1941, but the sweepback idea 
was not applied to the XP 59 or XP-8o 
our two jets of wartime vintage. 
Then in 1945 Dr. Von Karman sug 
gested wind-tunnel experiments of the 
sweptback wing, and a series of experi 


Aber 


deen supersonic wind tunnel in April 


ments were carried out at the 
1945. These experiments were made at 
Mach 1.72 and proved that the straight 
wing produced a strong shock wave 
at the leading edge while the swept 


back wing did not. 


TIYHESE pioneer experiments greatly 

accelerated our application of sweep 
back to combat aircraft including the 
F-86 Saberjet. Thus aérodynamics con 
tributed directly to the 14 to 1 ratio of 
MIG’s destroyed by the U.S.A.F. dur 
ing the Korean engagement. 

The fact that this Aberdeen super 
sonic wind tunnel was in existence is 
rather interesting. Early in 1939 when 
the Ordnance Department had plans 
Ballistic 


Research Laboratory building, the Air 


but no money—for the first 
Corps provided the necessary funds, 
some $350,000. This amount wasn't 
hay in those days of small appropri 
ations, and I don’t need to tell you that 
there must have been some good rea 
sons for the Air Corps to part with 


that much hard cash. 


The reasons were twofold and inter 
related, First, it was partially a recogni 
tion ol confidence resulting from sery 
ces already performed by the Aber 
deen people for the Air Corps. Sec 
ondly, and more important, it was an 
investment for the future which paid 
off. The credit for Ballistic 


Research “Laboratories and its preced 


what the 


ing organization had been doing for 
the Air Corps is shared by sev 
eral, including General Simon 
and Col. Herman H. Zornig. 
But behind most of these con 
tributions, and preceding them 
in many cases, was one Robert 
H. Kent 

\s General Simon has pointed out, 
Bob has 


awards. To these 


been the recipient of many 


recently was added 
the Exceptional Service Award which 
was presented by Secretary of the Air 
Force Donald Quarles at a ceremony 
at the Pentagon on October 19, 1955. 
I think the last sentence of the citation 
sums up all that I have tried to say 
about Bob Kent 

“The singularly distinctive accomp 
lishments of Doctor Kent in the field 
of scientific research have earned him 
the gratitude of the United States Air 
Force.” To this I can only add three 
words—"“many, many thanks.” 

Now I should like to take a few mo 
ments to acquaint you with some of 
the problems of future armament de- 
velopment confronting you and your 
Air Force. The accomplishments of 
the Ordnance-Industry Team are well 
known to the people of our country. 
enthusiastic 


Your support has per 


mitted us to retain a level of indus 


saa 





trial preparedness which has, without 
a doubt, been a deterrent to a potential 
enemy in his designs of world con 
quest. 

However, we are far from being out 
of the woods. Continued efforts on your 
part in creative research, daring imag 
nation, and the formulation of more 
efhcient production plans for our com 
plex weapons systems at a minimum 
cost of funds and materals are 


vital if we expect to maintain 


our technological superiority. 

Thus, rather than reducing our 

¥ needs in armament research and 

development, time is increasing 

our demands on science to create arma 

ment which will be more reliable, dis 

criminating, and persuasive but at the 

same time less complex than that which 
we now have. 

As the speed of modern aircraft con 
tinues to increase, the problem of ob 
taining an adequate airborne armament 
and more difhcult. It 


becomes more 


is difficult to stay even, let alone im 


prove acc uracy. 


HE armament system must be ca 


pable of delivering a lethal load 
against enemy aircraft, but at the same 
time consideration of speed, altitude, 
and maneuverability requires that the 
weight of the armament carried by the 
aircraft must be reduced to an absolute 


necessary to compro 


minimum. It ts 
muse between these two opposing con 
siderations. 

The 


can be 


lethality of aircraft armament 


increased either by increasing 
the rate of fire, increasing the single 
increasing the 


shot accuracy, or by 


Wings of the supersonic Douglas X-3 twin-jet research aircraft were machined from one-piece 2,000-pound aluminum forgings. 











trend to 


The 


increase rates of fire can be seen in gun 


lethality per projectile, 


developments which have achieved up 
to 6,000 rounds a minute. Even higher 
rates of fire have been achieved by 
rockets fired in ripple or salvo, 

At the same time we have seen a 
trend toward increasing the lethality of 
individual projectiles by the develop 
ment of larger caliber guns and larger 
rockets. In both cases accuracy of hire 
control is a critical factor upon which 


the success of the system depends. 


HE increased speeds and altitudes 

at which we are now operating also 
have forced large increases in the us 
able firing or release range of airborne 
ordnance. This larger usable release 
range is required not only by the con 
siderations of maneuverability but also 
by the need to outrange defensive 
armament. 

These desired capabilities must be 
developed at the minimum possible 
weight of airborne armament. All our 
increased rates of fire, increased lethal 
ity per projectile, or increased accuracy, 
are of no avail if the weight penalty of 
this equipment makes it impossible to 
transport to the required altitude, 

A further item of consideration is 
variation of weapon effectiveness and 
target vulnerability with altitude. In 
the case of explosives, the degradation 
of blast with altitude is an example. 
More high explosives to make up for 
this is not necessarily the best answer 
because of the inherent weight penalty. 
We must get more energy per pound 
of explosive or, generally, more effec 
tiveness per pound of ordnance. 

The foregoing is one example of the 
need for a systems approach. Under 
the old concept, a gunsmith on his 
own might have made a gun which 
had a large increase in rounds per min 
ute and which, in his opinion, “wasn't 
too much heavier” than the old one. 

N the present day, U.S.A.P. develop 

ments are so interrelated that none 
can proceed independently without an 
adequate systems study to determine 
the over-all effects on the performance 
of the complete armament system. 

In the area of tactical air employ 


ment we have similar problems. We, 
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together with the rest of the tree world, 
face the ever-present possibility of be 
ing involved in so-called “brush fires’ 
or incidents of local aggression wherein 


Tactical Au 


upon to 


our Aw Force's Com 


mand may be called assist 
other nations in providing air support 
im a variety of ways. 

In this supporting réle we may be 
faced with the requirement of destroy 
ing a spectrum of targets ranging trom 
complexes to small 


airheld moving 


targets in the vicinity of front-line 
troops. To accomplish this i0b, we have 
fighter bombers, tactical bombers, and 
surface-to-surtace tactical missiles. To 
protect and assist the striking forces, 
we have day fighters and interceptors 

Inasmuch as we intend to continue 
to prove out our new weapons, includ 
ing guided missiles, we cannot assume 
that the tactical missile will take over 
the call of the fighter-bomber or tacti 


cal bomber in the near tuture 


top of the most pressing problems 

in the development ot a more el 
fective tactK al air weapons system 15 
that of compatibility. If you design ord 
nance which requires specialized envi 
ronment of supporting equipment to 
operate, that environment and as much 
of the equipment as possible should be 
built into the weapons system. There 
is no percentage in developing an air 
craft to perform at high Mach num 
bers and then degrade it by appending 
a piece of ordnance which limits the 


performance of the aircraft to subsoni 


flight. 
Likewise, there would be no real 
pay-off in developing an aircraft 


designed for the special purpose ot op 
erating out ol rough, unimproved for 
ward areas only to handicap it with 


sensitive ordnance which requires 


maintenance under “incubator” con 


ditions and is subject to laboratory 





“One thing is certain—the ul 
timate growth of American 
uperiority in ar power and 


all forms of weapon suprem 
acy that eventually won the 
war for us was due largely to 
our industrial know-how and 
the genius of a small and se 
and 


lect group of scientists 


technicians.” 





check-outs and inspections prior to 
arming tor a mission, 

So-called conventional weapons will, 
in all probability, remain in our inven 
tory tor some time to come. It follows 
that our development program in the 
held of conventional or high-explosive 
ordnance must be geared to this reality 

Beyond this lies the problem of pro 
viding the weapons system that must 
be engineered to operate effectively and 
reliably in an environment that pre 
sents problems which appear formid 
able within the present state of the art 

One of the biggest of these is that of 
the heat barrier, This is a problem that 
doesn't diminish. The taster the flight, 
the greater the heat. A simple solution 
would be to design our weapons sys 
acrial wartare, but 


tems for subsonk 


this obviously would be the “head u 


the sand” approach to the problem 

It would be most embarrassing ma 
future war tor our interceptors, tor 
example, to approach attacking enemy 
bombers at supersonic speed but with 
gun barrels fused, rockets detonated by 
heatsoak, and the pilot parboiled 

The solution to the heat-barrier prob 
lem 1s, figuratively speaking, the re 
sponsibility of the butcher, the baker, 
and the candlestick maker. It involves 
tuels, power plants, systems, human re 
sources, and, of course, ordnance 


You 


sion otf my 


will recall the earlier expres 


convicuion that all three 


services are in enthusiast agreement 


on the appropriatness of this seminar 


Robert Kent Bob has 


honoring Dr 


hrmly secured his niche in the Ord 
nance hall of fame 
Continuing on this theme of agree 


ment, | am sure that all three services 


agree that we haven't heard the last 
from Bob. There is much good yet to 


come trom this prolity source 
And finally 


ices he artily 


I feel that all three serv 


igree that the American 


Ordnance Association has always been 


responsive to our challenging needs of 


the past, no matter how difficult they 


have been to achieve. We look to your 


continued support, not only in improv 


ing existing armaments, but also in 
contributing the scirentiln break 
throughs that are necessary to main 


tain the technological supremacy which 


1s SO vital to our national survival 











Challenge of Complexity 


With weapons becoming more complicated and their useful life spans 


shorter vt 1s important that we learn to manage our vast resources 


so as to take advantage of this modern trend rather than oppose it 


N December 7, 1941, over a 
hundred Japanese dive bombers 
laid waste to Pearl Harbor and 

hurled us into World War Il. Those 

bombers, so effective only fourteen 
short years ago, today are completely 
obsolete weapons. Times have indeed 
changed! 

It is fitting on this fourteenth anni 

Pear] 


amine our position as makers ot de 


versary of Harbor that we ex 


fense weapons in today’s world, In 
examining this position, | would like 
to propose two principles which can 
guide our future thinking. First, the 
period during which any weapon can 
be decisive in a major conflict is short 
ening, and, secondly, the complexity of 
each such weapon is increasing. 

In order to bring our thinking to 
bear on the very important problem 
underlying these principles, | would 
like to discuss a few of the “primary” 
weapons of the past. I use the word 
“primary” to mean a single weapon 
which can generally be considered de 


cisive in a major conflict, 


ype JUSANDS of years ago the pri 

mary weapon was a stone or a club. 
The man with a club could defeat the 
man without one. Then came the spear, 
Many 


genius 


a new decisive weapon. years 


later that great military who 
first discovered the principle of the bow 
and arrow came along, and the primacy 
of the spear as a weapon went along 


with the club and stone. Each of these 
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devices was the primary weapon for 
many years, and each took many years 
to create and apply. 

After the secret of gunpowder was 
brought to Europe, there came a tre 
mendous increase in pace. The pri 
macy of a weapon was now much more 
short-lived, and weapons became more 
effective and were accepted in far less 
time. 

Finally we come to the primary 


World War Il—the “in 


weapons, as airplanes, 


weapons ol 
habited” such 
tanks, and submarines with their fan 
tastic mobility and combat effective 
ness, But how long will they remain 
primary weapons capable of deciding 
a major conflit? It took ten to twenty 
years to develop them. They have been 
primary for ten years or so, and now 
today they assume an important though 
no longer primary réle in our plans 
for the future. 


Oh, we will patch some of them up 
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by removing the operator and making 
them remote and automatic. However, 
even this will not extend their primacy 
but only make them better supporting 
decisive combat life? 


weapons. Their 


Ten years or less! 


ND now comes the new weapon of 
today, the ballistic missile, tapping 
broad new areas of science and tech 
nology, fantastically complex and de 
cisive for the one who gets there first. 


The 


arrow was good for thousands of years, 


But for how long? bow and 


gunpowder weapons for hundreds, in 
habited weapons for a decade—and now 
the missile; will it last a few years or 
a few shots? 

We see right in front of us the life 
times of our primary weapons rapidly 
shortening. How short can these life 
spans become? What will be the limit- 
ing factors? Technology? Science? Eco 
nomics? I believe a major limitation 
will be our ability to plan the pro 
the teams, to in 


grams, to organize 


tegrate their efforts, and to measure 


their progress; that is, to manage 
creatively. 
Now 


time period of a weapon's primacy, let 


that we have looked at the 
us consider the growth in complexity. 
Few of us could have imagined four 
teen years ago as news of the destruc 
tion at Pearl Harbor dribbled in, that 
in 1955 we would be planning weap 
ons of such complexity as the ballistic 


missiles, 
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Not only are these missiles more 
complex technically, but they also re- 
quire more human effort and greater 
numbers of people to develop, produce, 
and operate them. A single individual 
developed the rifle, but hundreds, per 
haps thousands, of uniquely skilled 
engineers and scientists are required 


to create a modern weapon system. 


: be illustrate this increasing com 


plexity, | would like to discuss for a 
moment an extensive planning study 
made by the General Electric Company 
a few months ago. The study was con- 
cerned with electronics, past, present, 
and future, including both military and 
commercial applications. It was a sci 
entific study based upon large amounts 
of collected data, processed with large 
computers, and analyzed for basic pat 
terns and trends. Although it was con 
cerned solely with electronics, it has 
reflected in it the future of all growing 
helds of science and technology. 

We found four patterns—all appli 
cable to military weapons. 

First, the time is decreasing between 
the first practical use of a new product 
based upon new technology and _ its 
reaching full stature in the economy. 
After it reaches its peak use and is 
followed by new products, it does not 
die out but instead is relegated to a 
secondary, though essential, rdle. 

Radio receivers for example, were 
not superseded by television, but were 
placed in a supporting réle. So it is with 
weapons, as we have already seen from 
history. The rifle was not superseded 
by the airplane, but 
continued to support 
it in an important sec 
ondary position. 


Secondly, we found 


e 


that basic new knowl 
edge is acquired and used at a con 
stantly accelerating rate to establish 
new services and products. In the field 
of electronic, products introduced prior 
to 1910 account for only three per cent 
of our present national production. In 
each decade this amount approximately 
doubles: 1910-1920 gives us seven per 
cent; 1920-1930, the radio era, fifteen 
per cent; in the 1930's we had intro 
duced products which are thirty per 


cent of today’s market, and so on. 
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The developments in cach 10-year 
period contribute about twice as much 
as those in the preceding decade. This 
explosive growth also exists in weap 
ons. For example, com 
pare the B-17 airplane 
of 1945 with the jet 
bomber of today, and py } 
this pattern of accele- Se 
rated growth is clearly 
visible. 

As the third point of the study we 
discovered that it is possible to forecast 
the growth of the electronic industry, 
even though we have no idea what 
specific new inventions and new know! 
edge will be developed in the future. 
This led us to predict that a third of 
the electronic products available in 1965 
will result from technology unknown 
to us today! It follows that the weap 
ons of the next decade will be born 
from technology unsuspected and un 


known to us today. 


Our final pattern was one that is 
deeply significant to the military 





“Keep in mind that the rea 
son for a complex product 1s 
to enable a simpler solution of 


a complex problem.” 





the primary steps in this continuously 
accelerating growth of knowledge are 
made by products and services requit 
ing increasingly larger amounts of di 
versified human effort for their success 
ful development and production, A 
radio receiver is followed by television, 
then by radar, next by digital compu 
carefully inte 


parts. All 


ters with millions of 


grated, delicately sensitive 


this is erected on a base of former de 
velopments of increased performance 
and lasting utility. 


These back up the two 


patterns 


principles proposed ecarlier—that the 


life of a primary weapon is getting 


shorter and that the weapons them 


selves are getting more complex, What 
How 


principles affect our planning, our busi 


can we do about it? do these 


ness, and military management? 

The effect is that we are presented 
with a challenge, a challenge to under 
stand what these things mean and to 
this framework. We 


operate within 









must remember that the weapons and 
products are necessarily becoming more 
complex and learn not to fear that 
complexity but to use and manage it 
There is no more complex activity im 
all of human endeavor than that of a 
We must re 


member that the reason these weapons 


modern, military action. 
are complex is that the greatest sim 
plifying factor in the conduct of a 
complex function is the use of a com 
plex technology. 

No one would think of performing 
a complex function like all-out mobili 
Nation for without 


zation of the war 


the use of the telephone. But can you 


imagine a more complex technology 
than that involved in the national net 
work of telephones? Keep in mind 
that the reason for a complex product 
is to enable a simpler solution of a 
complex problem. Manage this com 
plexity so that it will work for you! 
Also remember the principle ot 
shortened effectiveness and be warned 
by its deep signifi ince 1 hese comple x 
new weapons will remain in a decisive 
and important category only for a 


We 


are working against the tran 


relatively few years, must recall 


that we 
sient, ever hanging bac kground ol «1 
ence and that the ultimate limit on 
our ability to lower the time required 
for the development and use of new 
limit on our ability to 


weapons is the 


and body 
We must be 


and apply this know! 


manage this vast growing 


ot knowledge able to co 


ordinate, cat ilog, 


edge; in short, to forge it into a useful 
military tool 

If our enemies are able to do this 
faster and better than we, we are cer 
tainly lost, even though we have a su 
perior technical knowledge. It is not 
but what we have re 


what we k now 


duced to practice that counts in the 


final test 


F I can leave just one thought with 

you, it is this: in reasing comple xity 
and shorter life spans of weapons (even 
of war itself) is a natural and logical 
trend. We must wholeheartedly address 
ourselves to the fundamental challenge 
of creatively managing our vast re 
sources otf knowledge, talents, and fa 
this trend rather 


cilities to accelerate 


than Of pose it 
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New Seagoing Materiel 
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The huge vehicle above is designed to retrieve landing craft stranded in water up to 8 feet deep. The wheels are equipped 
with rubber tires 10 feet high and 4 feet wide and are individually powered by electric motors. The Navy's first 
midget submarine, the U.S.S, X-1, below, weighs 25 tons, is 50 feet long, 7 feet in diameter, and carries a 4-man crew 
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The Guided Missile 








This modern device may have a deeper effect upon military histor) 
than any other invention because it combines greater mobility and 
greater firepower than any other single weapon yet devised by man 
Maj. Gen. E. L. Cummings 
NDUSTRIAL preparedness today ind greater firepower—than any othes 
means far more than it did twenty General Cumming Chief single weapon or vehicle yet devised by 
to thirty years ago. Then it was o} the Ordnance Corp man 
largely regarded as maintaining the Un ted States Army. This ad \ word of caution, however, in ar 
. ability to convert quickly from the adress was given by General evaluation of the importance and scopx 
Cummings before a luncheon 
manufacture of peacetime consumer meeting ‘al the Chicago Post of this new ce velopment in weapon 
goods to the manufacture of military of the American Ordnance The guided missile is simply a 
" goods as required For real industrial Issociation held at the Con ditional tool wm our array of weap 
preparedness today, it is mandatory gress Hotel, Chicago, Il Certainly it promises to be a most 
that industry not only stand ready to effective tool, and it most certainly will 
assist us with production but also a replace to a degree now unknow! 
tively assist us in carrying out the ne« again the need could arise tomorrow some of those heretotore generally em 
essary research and development of It is essential that we be prepared to ployed. Instead of replacing many of 
items that are to be produced. cope with such an eventuality on very the tools of wartare m= accustomed 
The revolutionary advances in mod short notice usage, pt ided mussile 5 Supple ment them 
ern technology in recent years, and the The factors of time and distance ind will have considerable effect upon 
greatly improved capability of other upon which we have historically relied their tactical ¢ iployment 
nations to take advantage of these, in our plans for national defense have The intantryman, like hi an 
place a greater premium on research been largely obliterated. The  prote counterpart, the artisan, wi ilwa 
and development than ever before in tion previously offered to us by land need a wide variety of tools to d 
our history masses, ocean barriers, and job. What ded = miussi i 
Our job in Army Ordnance is to pro great distances no longer exists essentially be expected to do for 
vide the right kind, number, and as largely because of the coming him is give him 1 heave 
sortment of weapons and equipment of age of guided missile 4 hammer with a longer handle 
for the accomplishment of any and all Most military authoritie Ihe | ignihicance tl 
tasks with which our troops may be agree that the guided missile > development of guided é 
faced. Our slogan, “The world’s best today offers the greatest promise of any is yet to be experienced or evaluated 
ordnance for the world’s finest sol of our actual or potential weapons. In What has bee wcomplished th 
diers,” marks a supremacy we strive deed, it appears that the guided missile held in recent yea however 
to maintain by redoubling our effort is to assume an inportance equal to erally regarded as sensational, Eve ‘ 
in the laboratories that of the invention of gunpowder is with most developments of tl 
the steam engin the cle clopment ot maynit ide, the prurbolac has bee ‘ 
7 DAY we must maintain this capa 1utomotive vehicle or ot aviation grasp the | gniticance of tl 
bility of providing our fighting men The guided missile may have a omplishment. Much of it has seemed 
- with the best ordnance in the world at greater effect upon history than any of hevond belief 
any time ol need, That need may not these because it make a greater on For tl reas ipparent the Pre 
arise for several years: it may not arise tribution to those twin objectives in dent anne ement last Ar t that 
7 at all, and we hope it doesn't, but then weapons development—greater mobility the United State embarking per 
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a project to launch an unmanned earth 
satellite was received with a great deal 
of astonishment by laymen everywhere. 
That this accomplishment has been 
within the realm of possibility has 
been realized by technical men for 
quite some time, and the progress made 
in the field of rockets and guided mis 
siles has contributed immeasurably to 
this capability. 

To those of us in the Army who 
have been living with the prob 
lems of missile development for 
a number of years, the results } 
we see are but the logical conse 
quences of unremitting effort 
as we have pushed our way, 
step by step, through the time-consum 
ing evolutionary process that any new 
weapon or weapons system requires. 

Although the development period 
for guided missiles has been consider 
ably shortened by progress made in 
many related fields, this has not made 
the job easier. It has served, instead, to 
make it infinitely more complicated. 

However shortened by advancement 
in other fields, the development period 
for guided missiles is still long. Let me 
point out how long. 

In 1943, ago, 
Ordnance completed a_ ballistics re 


twelve years Army 
search study of the factors involved in 
the design of a missile. The results of 
this study led to two contracts for 
feasibility studies—one with private in 
dustry and the other with the Califor 
nia Institute of Technology. 

Army 
guided-missile work was performed in 


research supporting — this 


wind tunnels which are 


to the study of the flow 


supersonic 
essential 

around missiles of all kinds. We had 
one such tunnel in operation late in 
World War II. The world’s first high 
speed digital computer, the Eniac, also 
an essential tool to missile develop 
ment, was operating at our Aberdeen 
Proving Ground right after the war. 


HOSE are but a few of the many 

fundamental approaches the Army 
made to provide the basic design data 
essential to building workable missiles 
with high-performance capability. 

It was seven years later—and those 
were seven years of seeking our way 


along uncharted paths and probing 
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into strange areas—before we saw our 
first “bird” flown at White Sands Prov- 
ing Ground in New Mexico. That oc- 
casion was the first launching of the 
and familiar Nike in 


now famous 


195!I. 

By this time we had negotiated sev- 
eral sizable research and development 
contracts for this particular missile, 
and early in 1951 we had moved out in 
procurement orders which, a year later, 
had grown to a total of over 
$200 million. 

By this time, too, we had 
faced up squarely to the conse- 
of the 
in our missiles. We were faced 


quences advancements 


with and overcame new problems in 
the 


opment and in production and pro- 


areas of research and devel 
curement, Similar problems of storage, 
issue, supply, and maintenance would 
confront us in that vital area of our 
activity. 

In 1953, facts and pictures on Nike 
were released to the public and the 
establishment of Nike sites around our 
principal cities got under way. Through 
the Army Ordnance depot system we 
were prepared to support this new 
weapon on its far-flung launching sites 
in the United States. 

These are not clear-cut stages in 
terms of time. They do not follow each 
other as separate phases but rather are 
concurrent performances with the em- 
phasis gradually moving from research 
through development and pro 
duction to the supply opera 
tions, 

Early in the development 
stage, for example, it is neces 
sary to pick up the industrial 
problems and begin to find their solu- 
tions, while at the same time we are 
actively planning our storage and sup 
ply operations in support of troops and 
initiating our training programs, 

When a missile reaches the supply 
pipeline, it must be backed up by firm 
supply doctrine plus necessary spare 
parts, training and maintenance man- 
uals, and trained men and facilities, 

A final factor in the Nike story is the 
personnel training program. Early in 
1952 we began our first course for 
officers at Redstone Arsenal, followed 


shortly by an expansion of the guided- 


missile course to include enlisted men 
and civilians. 

Today the Guided Missile School, 
still located at Redstone, is one of the 
Army's most specialized institutions of 
training. Our instruction there now in 
cludes training on all missiles, in addi 
tion to the Nike. 

Because of the high qualification 
standards and the quality of the tech 
nical instruction, I know the training 
for missile technicians will continue to 
be attractive to the ambitious young 
men we seck in the Army’s missile pro- 


gram. 


S you can see from these remarks, 

the guided missile is a weapon in 
the hands of the Army—now. Missiles 
and rockets are no longer weapons of 
the laboratories or proving grounds. 
They are the weapons of the production 
lines and of the troops in the field. 
And their issue to troops is not con- 
fined to this country. They have gone 
to our troops overseas as well. 

Let me refresh your memories on 
just what these missiles are. The Nike 
is the country’s first combat-ready sys- 
tem to be put into use in the air de 
fense of our country. A surface-to-air 
missile, it is supersonic, deadly accu- 
rate, and has uncanny maneuverability. 

Another first is the Army's Corporal, 
the world’s first operational, super 
sonic, surface-to-surface guided missile 
with either a conventional or an atomic 

warhead. It can engage tactical 
targets far beyond normal ar 
tillery ranges. 

This guided missile, with its 
tremendous firepower, long 
range, and high degree of accu- 

racy, provides the Army field com- 
mander with a kind of support never 
before available. With the Corporal he 
can bring devastating firepower to bear 
at will upon selected targets deep in 
enemy territory. 

Then there is the Honest John—a 
long-range artillery rocket. Approach- 
ing the accuracy of standard artillery 
weapons, the Honest John can carry 
either atomic or high-explosive war- 
heads and has a range equivalent to 
that of medium- to long-range artillery. 


been 


that we are developing a guided mis- 


Acknowledgment has made 
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sile called Redstone identified as a 
longer range, ballistic-type missile. We 
have a limited production contract for 
Redstone. 

As you can see, we in Army Ord 
missile and 


nance have been in the 


rocket business for some time and 
have, I think, an imposing array of 
products. If, however, some doubt re 
mains in your minds as to whether the 
combat Army considers this new 
weapon to be one of its principal fight 
ing tools, then let me tell you that for 
the immediate future I can see this pro 
gram constituting nearly half of the 


Army's total procurement program. 


— who are in the missile busi 


ness in one way or another may 
well ask, “What can we do that we are 
not doing already?’ Those who are 
not yet so engaged may ask, “What 
can we do to help?” 

First, let us consider the great com 
plexity of this new equipment with 
which we are dealing. The Nike sys 
tem with its extremely complicated 
ground-control mechanisms has more 
than a million and a half parts. Devis 
ing the Nike system has required ex 
treme skill in electronics, metallurgy, 
fuels, aéro 


chemistry of propulsion 


dynamic design, explosives, and a 
whole range of kindred areas of engi 
neering. 

The job requires not only the great 


skills 


ever demanded of American industry 


est proficiency in engineering 
but also precision manufacture to en 
sure reliability, Detailed inspections are 
necessary at every step in the “many 
stepped” manufacturing process. Qual 
ity-control procedures must be rigidly 


adhered to. 


N YT the least of our concerns in mis 


sile manufacture is uniformity and 
simplicity in design, Greater uniform 
ity and simplicity mean greater mass 
producibility at less cost. An Army 
item that cannot be satisfactorily pro 
duced in quantity is of little practical 
use to us. Greater uniformity and sim 
plicity in design and function also help 
to simplify supply, maintenance, and 
operation. 
Training men to operate equipment 


of such complexity and to perform the 


March-April 1956 








necessary operational maintenance and 
repair is an expensive and time-con 
suming process. The problem is further 
complicated by the fact that the serv 
ices of many soldiers who have been 
trained as specialists are available to us 
for only a comparatively short time 
after they have completed training. 
Coming back to the development 
and production aspects of guided mis 
siles, the variety and complexity of 
skills and facilities required ensure a 
broad distribution of the work load 
throughout al! segments of industry. 
While guided missiles are obviously a 
“big package” deal which can best be 
coordinated in all phases by firms of 
the broadest capabilities, there is op 
portunity in this business for just about 
everybody. 
must necessarily be 


Prime contracts 


let to manutacturers ~~ 
who can assume the 


largest single respon 


sibility, but final a 
complishment is not 


practicable without 


work load 


spreading much of the 


around amony numerous subcontrac 
tors. A good example of this is found 
more 


in Nike production in which 


than 1,000 subcontractors scattered 
throughout twenty States are contribut 
ing. 

Considering the number and variety 
already in 


of guided missiles, either 


being or soon to come, it ts apparent 


total economn 


that the impact on our 


industrial structure will be enormous. 

I consider the problems pre sented in 
product engineering and im mass pro 
insurmountable nor 


duction as ne ither 


beyond — the capabilities of 


present 
American industry. However, if these 
capabilities are to be retained, those in 
industry must take whatever steps are 
necessary to create and retain a greater 


reservoir of technical skills. Such skills 





“Missiles and rockets are no 
longer weapons of the labora 
tories or proving grounds 
They are the weapons of the 
production lines and of the 
troops in the field. And thei 
issue to troops 1s not confined 


to this country 














currently 


as are available must be con 
served. 

Most wars in history have been con 
cluded with essentially the same weap 
ons with which that war began. Re 
search and development projects not 
begun until after a war has started can 
not generally be expected to produce 
significant new weapons in time to em 
ploy them on a broad scale in a war ot 
and et 


any duration. The excellence 


fectiveness of the weapons of any wat 
will depend upon the action we take in 
the prewar era. 

Today in Army Ordnance we are 
placing greater emphasis on basic re 
search than ever before. We direct our 
eflorts primarily toward those areas 
which appear to offer the greatest pos 
sibilities for application in the held of 
weapons. Operating on a national basis, 


through our Ofhce of Ordnance Re 


search, we have let hundreds of con 
tracts with various universities and 
other nonpront re search organizations 
all over the country 

In considering ways in which indus 
try can be most helpful to us, | urge 


you to think in terms of this kind of 


Not 


hnical 


collaboration only must the re 


serves of tex manpower be con 
served and expanded but the kind of 
facilities which provide the proper en 


vironment and conditions conducive to 


creative accomplishment must be estab 
lished 

Though cIchiiC ha alw '\ played 
al key role in the advancement of we ip 
onry, that rdle becomes more essential 
and indispen ible each day. If we are 


to continue providing “the world’s best 


ordnance for the world’s finest sol 
diers,” our efforts in Ordnance labora 
tories and Ordnance-sponsored projects 
must be supplemented by such efforts 


as industry can 


BR? concerted ind conscientiou in 
t b lI ol | un ure that 


tere y all us 


support 


the kind of teamwork required 0 n 


dustry, of Army Ordnance, and of sci 


ence can become so perfected that our 


continued supremacy in Weapon s a‘ 


sured, It is certain that perfect team 


work on the part of all elements will 
bn required if another war should come 
and if we are to be adequately pre 


pared to coyx with it 
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Gen. Omar N. Bradley 
t Kesearch Labeoratoru 
/ or // sliif 
General Bradley, a native of Mis 


had 


sourt, has in outstanding career 


in the military. He was born in Clark, 
Mo., and was graduated from the 
United States Military Academy, West 
Point. N. Y., in the Class of 1961s 


General Bradley spearheaded the his 
American armies 10 
Second 


toric drive of the 


France and Germany in the 
World War. He was commanding gen 
eral of the Il Corps in the Northern 
and the Sicilian 


Tunisian campaign 


campaign in 1943. He led the First 
U.S. Army in the Normandy campaign 
in 1944 and the Twelfth Army Group 
in the Prance, Belgium, Holland, Lux 
embourg, and Germany campaigns of 
1944-1945 

In 1950 he was made General of the 
Army and in 1953, Chairman of the 
Joint Chiets of Staff 
Burbank, 


chairman of the 


General Bradley 
Calit., 


board of 


now resides in and 
serves as 


Bulova 


Laboratories, In 


Research and Development 

General Bradley replaces in the As 
sociation’s directorate, Henry L. Clark 
of Los Angeles, Calif., a leading engi 
neer and industrialist who has become 
a member of the Advisory Board. 
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iva rpor 


Fitch 


Mr. Fitch, a native of Illinois, has a 
long and distinguished career in Amer 
ican industry. He was born in Rock 
ford, Ill., and received a B.A. degree 
from Yale University, New Haven, 
Conn., and an M.A, degree from the 


Wisconsin, 


a first lieutenant in 


University ol 
Wis 
the Ordnance Department in the First 
World War and later 
the Ohio National Guard 


In 1913, he began his 


He served as 
as a member of 


commercial 
career as a sales engineer with Dravo 
Doyle Company, becoming president 


in 1934 
the board of the Dravo Corporation in 


He was elected chairman of 


1946. Well-known for his leadership in 
civic and community affairs, Mr. Fitch 
Pitts 


is president of the Association's 


burgh Post of which he has been a 


director since 1947 

Mr. Fitch succeeds on the A.O.A. 
Board of Directors, Adm. Ben Moreell, 
chairman of the board of Jones & 
Laughlin Steel Corporation. Admiral 


Moreell wa celebrated naval ofh er and 


a prominent business executive. He 
continues as a director of the Pittsburgh 
Post of the Association in which he has 


long been an active member 


Madison, 





Benjamin W. Chidlaw 


mf Product 


Gen 


General Chidlaw, a native of Cincin 
nati, has had an eminent and lengthy 
career in the military. He was born at 
Cleves, Ohio; was graduated from the 
United States Military Academy, West 
Point, N. Y.; and was appointed a se 
ond lieutenant of Air Service in 
Second World War he 

deputy commanding general of the 12th 
Air Command in the Mediter 
ranean Theater. He also organized and 


Tactical Air 


which blasted the 


1922. 
In the was 
Tactical 
commanded the 22nd 
Command way up 
the Italian Peninsula for General Mark 
Clark’s Fifth 
he served as deputy commanding gen 
eral, Wright-Patterson At 
Dayton, Ohio 

In August 
Chidlaw 


Army. Follow ing the war 


Force Base, 
1951, Lieutenant General 


was selected to command the 


Air Defense Command and _ shortly 
thereafter, in October 1os1t, was pro 
moted to 4-star rank 

Upon his retirement from active 
service in May ross he became vice 


president of Thompson Products, Inc. 

General Chidlaw succeeds as an 
A.O.A, Donald FP. 
of Wilmington, Del., 


director Carpenter 


who became a 


member of the Advisory Board. 
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American Ordnance Association 





J. E. Trainer 


Mr. Trainer New York 
City, has a prominent and distinguished 


born in New 


Insitute, and be 


a native ol 
career in industry. He wa 
York, attended Pratt 


van his commercial 


with Babcock 


ireer as a master 


Wilcox Com 


mechani 
pany Im IgG 

, 
general 


produc 


Rub 


He was ippointed 
tion manager of Firestone Tire & 
ber Company in 1939 and vice-president 
the following year. In 1942, Mr. Trainer 


became a director 


vice-president 


and now serves as 


in charge ot production 


of that company 


First World War he 


During the was 


on active military service in the Army 


where his energies were devoted to the 


enyginecring design and manufacture 


of equipment for chemical warfare. He 


received a certificate of appreciation 


from the Army in 1945 for his service 
in the Second World War 

Mr. 
| 


elected a 


Trainer was unanimously re 


lirector of the Association for 


a 4-year term beginning January I, 


1950 He is also a vice president of the 
(Association's Cleveland Post and chair 
man of the executive 
4.0.A. Technical Division for 


1m luding yun 
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board ot the 
Artillery, 


carriage and mounts. 


newly elected di 


ie iddition to the | 
the Association 


rectors ol whose 


published 


photos and biographies are 


and the page, the 


on this opposite 


membership of the Board consists of 


Robert L. Biggers, president, Fargo Di 


vision, Chrvsler (¢ orporation, Detroit, 
Mich.; Levin H. Campbell, Jr., chair 
man, Automotive Satety Foundation, 


Washington, D. C.; W. W. Coleman, 
chairman, Bucyrus-Eri 
South Milwaukee, Wis 
Food 
Chemical Corporation, San Jose, Calit.; 
B. I 
Steel & Iron Institute, 


lso, Herbert A 


vice-pre sident 


( ompany, 
Paul L. Da 


vies, president, Machinery & 


president, American 


New York, N. ¥ 


formerly 


Fairless, 


Cndney, 


executive and director, 
Gult (| 
R. | 


Sperry Corporation, Coral Gables, Fla 
Stanley ¢ 


Corporation, Pittsburgh, Pa 


Gillmor, formerly vice-president 


Hope, pre sident, Esso Stand 
New York, N y 


managing dire 


ard Oil Company 
Hussey, Jr 
tor, American Standards 
New York, N. Y.: ¢ 
chairman, Muskogee Company, Phila 
delphia Pa.. K. T. Keller, chairman 
Detroit, Mich 


C,eorge | 
Association 


Jared Inge rsoll, 


Chrysler ¢ orporation 

\lso, Harvey ¢ 
Procter & Gam 
cinnaty Henry N. Marsh, Deputy 
Assistant Sex Army (Lo 


istics), Washington, D. C. (on leave 


Knowles, vice-pres 


dent ble ¢ ompany, ¢ in 
Oho 
retary of the 
wader Company) 
McIntyre, treasurer, Ameri 


Association, W ishington, 


Irom Hercule Py 
Jame 1) 


can Ordnance 


1). ¢ Frederick H. Payne, Springheld 
Mass., Assistant Secretary of War dur 
ing the Administration of President 


Hoover 
Also Loui 

OF rporation 

Skinner 


Shefhield 
and S. | 


Polk pre sicle nt 
Dayton, Ohio 


we president (seneral Motors 


Corporation, Detroit. Mich 
The Board of Directors of the \ 
sociatior onsist of twenty member 


d by Council tor terms of 


four years each, the terms of five mem 


bers expiring on December 21s8t of each 
year. Council, the elect: hody, 1s com 
posed of twentyv-lour } “Tr if large 
and repre sentatives ofl each low i] Post 


and Technical Division 








Pteil 


Col. John $ 
T 


native ol Bader 


chool if beac 


Colon Pieil is a 


C,ermany ittended 


berg Csert iny ind Wa vracduate | 
from Harvard University. Cambridge 
Mass Foll \A vraduation he wa 
reporter and feature writer of the B 
ton Herald-Travele Corporation tro 
giz to jl 

Colone Pies Deval hi iiustria 
carecect i New England Mmanayer ol 
Frigidaire Division of General Motor 
Corporatiot Boston Ma wna Va 
issociated with that organizatior ron 
1go12 to p4t Ie ha been i hee 
dent ol Stone Ny Webster | 
York, N. ¥ nee 1946 

Dus ry the Second Wor ! War he 
was commissioned a major in the oth 
ot The Adjutant General and was « 
ecutive officer in charge of ofhcer pro 
curement throughout the First Service 
Command. Later he tras erred t tl 
(Ordnance Dey irtment of the \r 
where he Va i yned to the Boston 
Ordnance District. He present 

ilia hief of the district 

( olom Pteal 3 iso a regiona ‘ 
president of the Ordnance Association 
ind wa rier president of the 
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More Roles for Rotors 





We 


New hattlefield mobility for the infantryman is foreshadowed by the 44-horsepower Aerocycle shown above. It has an esti- 
mated top speed of 65 m.p.h., a range of 150 miles, and can come down on land or water. The H-34 helicopter, shown below 
transporting a complete 105-mm. howitzer, can carry 17 combat-equipped soldiers or 5,000 pounds of cargo (Army photos). 
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Industrial Defense 


“Corporate amnesia” that could he caused by an all-out atomic 


attack against our manufacturing centers can be prevented hy 


amnmediate plans for continued operation m such an emergency 


OULD a nuclear attack upon 
the United States be followed 
by an epidemic of “corporate 
amnesia’? An epidemic so fatal as to 
destroy completely the Nation's recu 
perative powers? This is a question 
which the managements of many com 
panies are asking themselves. It is a 
question of great concern to those re 
sponsible for defense mobilization. 
Let's take the case of an important 
producer of defense goods, Our imag 
nary company has several plants scat 
tered throughout the country. Most of 
in critical or 
They 


range of products for both direct mili 


them are located impor 


tant “target cities, produce a 


tary and defense supporting uses The 
New York 


(Cleveland, Chicago, or San Francisco, 


home ofhce is located in 
if you perfer) where 1,000 people are 
employed on the top-management ech 


clon. 


I AVING 


pany headquarters are the chair 


their offices in the com 


man, president, a group ot vice presi 


dents, the secretary, treasurer, and a 


considerable number of specialists and 


second tier executives ol all kinds who 


determine company policy and see that 


it is carried out, notwithstanding the 


fact that a considerable degree of au 


tonomy and independence is delegated 


to the individual plant managers 
Now let us further imagine that one 
night several large vans pull up to the 


company he i lquarters and haul away 
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William E. Haines 


all corporate records, typewriters, office 
machines, and supplies. A squad of men 


follow and cut off all communications 


facilities. It would not be hard to vis 


ualize the difhculties which would be 


set the management staff the next 


morning—even in the absence of a 


national emergency or disaster 






No one can really know what a 
large scale nuclear attack upon the 
United States would bd wv 
. We assume 
be like e assume, ¥? 7” 
however, that the re 





sumption of the most 


essential produc tion of 


our hypothetical com 

pany would be important to the Na 
tion's survival, We further assume that 
many of the company’s key manage 
ment personnel would not survive The 


problems which would contront the 
surviving member of our company 
management team would be stagger 


ing, to say the least. Many would en 


tail decisions at the plant operating 
level: others wot id require top le cl 
policy decisions within the company 


and the industry 


It is hard to see how the surviving 
1d 


management could evet make a start 


toward the restoration of production 


without the aid of certain vital company 


Vr. Haine Director of In 
dustrial Defense, Department of 


Washineton, D. ¢ 


Commerce 





Phei 


would be further impeded if they had 


information and records efforts 


no previously designated rendezvou 


point or alternate company headquar 


ters \ 


, ' 
succession jist would reduce 


predetermined management 
uncertainty 
as to the desires and intentions of the 


board of director 


.; IRPORATE bylaws which wer 

A not imended to permit emergency 
action could raise troublesome leval 
problems The surviving management 
would be eriou ly handu ipped by the 
absence ol such ever day thing sas tym 
writers, oflice machines. and ofhee 
prince | cl the rest mpctent i | 
knowledge able executives would ix 
hog-tied by the ibsence ot basi ol 
pany data ! informatior i la tiew 
relativel nple “tools 

The condition might hve illed cor 
por ite inte i innesia which could 
idd unnece ivy veeh ind month to 
the time required to restore ever i 
emb ince al trv ompan prod 
tive ipa t It ake little difference 
whether the c« pany i inge of i 
i i¢ or ! int ofr vhether hve 
he c on tiv j mt of nad 
tant city. The n is the sa ind 
the ced to ' | lor the t 
ot manage t i 1 tecl i 
now 1 ta ryent 

(j;enerations of hard work, ingenuit 
il 1 bye lant tea rk ha one t< 
the developme America wou 
justrial enterprises. The nuclear b 














with all its awful destructiveness need 
not destroy entirely one of the Nation's 
most valuable assets—managerial and 
technical know-how. 

Planning to reduce the incidence of 
corporate amnesia is but one phase of 
what a group of top industry advisers 
to the Business and Defense Services 
Administration have described as the 
“Job for Management” (a pam 
phlet published by the Business 
Defense Services Admin 


istration, Department of Com 


and 


merce, Washington 25, D. C.) 


Industrial defense involves 
far more than simply anticipating the 
problems involved in the restoration of 
production after attack, Military and 
civil-defense authorities alike agree that 
nothing short of a maximum national 
program of industrial dispersion would 
save many critical industrial facilities 
from destruction, Yet, the practical ob 
stacles—economic, technical, and politi 
cal—to optimum dispersion are well 
known to all who have thought about 
the problem. 

Too often industrialists, faced with 
the seemingly insurmountable road 
blocks to plant dispersion, have in des 
pair joined the  there’s-not-much-we 
can-do school of thought. When one 
considers the almost incomprehensible 
power of the H-bomb and the delayed 
action horrors of radioactive fallout, 
that is perhaps understandable. 

Is there a middle ground? Are there 


things within the financial capabilities 


of most companies which do make 
some sense? Many industry leaders 
think sO. 

HE late Gen. Brehon Somervell, 


chairman of Company, 


Koppers 
Inc., approached the problem in this 
way: “Let's make three lists of things 
which would comprise the best possible 
program of industrial defense for the 
company. In the first, list those things 
which will not cost too much—the so 
called little things. And let's get them 
done. We 


little things just 


should not fail to do the 


because there are 
bigger things which we cannot do 
now. 

“In the second, list those measures 
which may cost somewhat more than 


we are prepared to undertake at this 
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tume. Let's plan for them and put them 
on the shelf ready to pull the string if 
conditions change. And in the third, 
let's list those extraordinary steps which 
we will take in the event of an all-out 
national emergency.” 

The Koppers Company then pro 
ceeded to prepare an over-all company 
plan embracing such vital problems as 


alternate 


facilities protection, 


company headquarters, conti 
nuity of management, and the 
continuity of production in the 
event of attack or natural dis 
aster. The plan has become an 
integral part of Koppers day-to-day op 
erations and is subject to continuing 
review and improvement. 

There is mounting evidence that 
many important companies are “getting 
their ducks in a row” by developing 
company industrial defense plans. They 
are reorienting their approach to the 
problem. No longer are they limiting 
their activities to plant-protection meas 


Their 


plans include a whole new series of 


ures, important as they are. 
steps at the so-called management or 
company level needed in 
World War II when industrial Amer 


ica was not under danger of direct 


steps not 


attack, 

There is an increasing awareness on 
the part of management of its respon 
sibility to its stockholders, employees, 
and to the Government for making 
sure that certain things are done to 
preserve the vital thread of production 
know-how and managerial direction 
in event of emergency. 

Some consolidated 


companies have 





“Industrial defense involves 
far more than simply antici 
pating the problems involved 
im the restoration of produ 
tion after attack. Military and 
civil-defense authorities alike 
agree that nothing short of a 
maximum national program 
of industrial dispersion would 
save critical industrial 
facilities from destruction. Yet 
the practi al obstacles—eco 
nomic, technical, and political 

to optimum dispersion are 
well-known to all who have 
thought about it.” 


many 








their plans into a central operating 


document; others have taken a series 
of coérdinated steps but have not re 
duced them to a single brochure. Most 
have recognized that an inescapable 
prerequisite to any continuity of man 
agement program is the safe storage of 
important corporate records in a non 


vulnerable location. 


S' IME have gone underground in 
\ elaborate atomproof vaults. Some 
have established banking facilities in 
nontarget locations. Others have built 
or adapted existing plants or other 
buildings to sate record storage. All 
have proceeded on the assumption that 
surviving management must be left a 
legacy of corporate information if it ts 
to make the judgments and decisions 
necessary to resume or rehabilitate es 
sential production following an attack 

Every company management should 


rendezvous from 


establish a point 


which surviving key personnel would 


reéstablish operations. Such a point 
should, if possible, be at or near their 
safe records storage location, Several 


larger companies have established 


rather complete alternate company 
headquarters from which to conduct 
emergency operations. 
HE Koppers Company, one of the 
first to recognize the importance of 
industrial defense planning, has de 
veloped an emergency headquarters at 


a plant site in a nontarget location, One 


small company designated its presi 
dent's remotely lox ated summer home 


aS a regrouping point. 
The Federal 


ing a | 


Government is devot 


great deal of attention to the 
continuity of government in the event 
of attack. Various Government agencies 
have now established relocation points 
from which their emergency operations 
will be conducted. The Business and 
Defense Services 


industry divisions is the 


Admin stration with 
its twenty-five 
nucleus of a war production agency 
which would be rapidly expanded in 
event of an emergency. 

It would urgently need to be in touch 
with the many industries coming un 
der its cognizance following an attack. 
It would be faced with the problems 
recruiting industrial 


of (1) rapidly 
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United States Steel Corporation has taken advantage of a 


specialists in ilmost every held, (2) ob 


Company Mian 


taining | 


Irom urviving 
{ 


agement an on-the-spot assessment ¢ 


attack damage to their pl ints and tacili 


ties in terms of the rehabilitation p 
tential and, (2) consulting with in 
dustry on a multiplicity of decision 
with respect to emergency controls, a 


locations, and priorities and 


} roble m 


With ommunications disrupted it 
iS Casy : ult that 


to see how dith 
might ly now many day wee evel 
months ot iuabie tire ‘ Y 
in the normally ea usin ( estab 
lishing company contact One of tl 
most important piece ot intor itr 
which the embryont procuction agency 
hould have in ut file iu 1dvance 
of an emergency—is the address and 


] 
te ephon number of every cot 


rendezvous or relocation point. With 


out it a iong Nain of emergency a 
tions would bog down 

U ntortunate ost c pani have 
not designated relocation pome yet 
to do so dot not require irge ex 
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Company, Norton Company, Raytheon 
Manufacturing Company, Phelps 
Dodge Copper Products Corporation, 
Babcock & Wilcox Tube Company, 
Pullman-Standard Car Manufacturing 
Company, Boeing Airplane Company, 
and Allegheny Ludlum Steel Corpora- 
tion. 

This is by no means a complete list 
but it is indicative of the importance 
which certain important companies at- 
tach to the problem. The things they 
have done have been on a purely vol- 
untary basis. The réle of the Govern 
ment is simply to encourage and, where 
possible, assist. It is in management's 
own self-interest to plan for their own 
continuity, It is up to the management 
of each company to decide just what 
kind of a plan is best for it. 


HAT would be feasible, even nec 
essary, for a large company may 

not be suited at all to the needs of a 
small company. The important thing is 
for each company to have some kind of 
a plan to assure that the managerial and 
technical resources would not be com 
pletely lost—regardless of the extent of 
damage to its personnel and facilities. 
Gen. Benjamin W. Chidlaw, former 
commanding general of the Continental 
Air Defense Command, said recently: 
“It is only logical that every company 
should have a plan for the continuity 
of management and 
technical know-how in 
the event of attack, 
Such a plan is a neces 
first 


sary step to the 





continuity and rehabil 
itation of essential production,” 
As one top industry executive put 


it: “There are a few basic things 


which every important defense com 


pany should do as a minimum, It 
should 
“1, Make sure its vital records are 


safely stored on a current basis in a 
secure, nonvulnerable location. 

“2. Designate an emergency rendez 
vous point for key management person 
nel—or, better still, an alternate com 
pany headquarters. 

“3. Designate a top-echelon official 
to stimulate and coérdinate the devel 
opment of an over-all company plan 


including all departments. 
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“4. Prepare a succession list of both 
management and operating personnel. 

“5. Amend the by-laws, if necessary, 
so that surviving officials can take legal 
actions.” 

Many ideas—some old, some new— 
are being applied to the problem as an 
increasing number of companies tackle 
the job. For instance, the Sperry Gyro- 
scope Company prepared a comprehen- 
sive list of the names and addresses of 
all its current and potential suppliers 
and subcontractors together with a 
record of production and test facilities 
and a file of purchase specifications for 
production and test equipment, mate- 
rials, and components. 


This was put in “deep-freeze” record 
storage in a nontarget area, The very 
existence of such a document could 
save weeks, conceivably months, of lead 
time in getting under way again in the 
event inexperienced personnel would 
have to do the purchasing following 


an attack, 


NOTHER company, whose intri 

cate production is almost wholly 
dependent upon the services of highly 
skilled artisans, compiled a list of re 
tired workers as an 
Many 
making sure that their “time capsules” 


emergency man- 


power reserve. companies are 
of corporate records contain current in 
ventories of all capital equipment. 
They are not simply storing existing 
new data 


records but are generating 


and information which would be in 


dispensable in an attack emergency. 
One large company has cached used 
payroll and other accounting machines 
in its emergency headquarters instead 
of trading them in on new equipment. 

A company of topmost importance 
to the national defense, whose costly 
production equipment is of special de 
sign, put its engineering and produc 
tion departments to work on the post 
attack problem. They proc eeded to pre 
pare a stand-by set of designs based on 
comparatively austere specifications for 
use in the event the company’s existing 
facilities were knocked out. These de 
signs and specifications now reside in 
the company’s remote storage facility. 

A number of companies report that 
they have developed management suc 


cession lists. An even larger number 








report that they have appointed top- 
level industrial defense coérdinators to 
assure that all departments of the com- 
pany—production, engineering, finance, 
security personnel, legal, research, etc. 
—participate in the company planning. 


HERE is available to company ex- 

ecutives an increasing volume of 
information and guidelines in the field 
of industrial defense. (See “Bibliog- 
raphy on Industrial Defense,” Business 
and Defense Service Administration, 
Department of Commerce, Washington 
25, D. C.) A comprehensive industry 
guide was recently prepared by a task 
group from the steel industry entitled, 
“Industrial Defense Planning Manual 
—Iron and Steel” and published by the 
Iron and Steel While the 


manual was prepared by and for the 


Institute. 


steel industry it is equally wel] suited 
to the needs of other industries. 

Among other things, it contains an 
excellent 67-point check list of steps to 
be taken. A number of companies al- 
ready have used this to inventory their 
present position and chart a future 
course of company action. 

The National Petroleum Council also 
recently issued a fine industry guide 
entitled “Disaster Planning for Oil and 
Gas Industries.” It, like the Iron and 
Stee! manual, places emphasis upon 
continuity of management techniques. 

The diverse problems involved in 
the defense of industry transcend the 
statutory responsibilities of several Gov 
ernment departments. At times their 
activities seem to overlap, and perhaps 
they do to some extent. Yet, each de 
partment has a basic orientation to the 
over-all mobilization picture which is 
distinct from the others. The job to be 
done is so enormously complex as to 
require the coérdinated efforts of all. 

Preoccupation with readiness meas 
which are the primary 


ures respons! 


bility of Government, such as stock 
piling, allocations, production controls, 
mobilization base considerations, and 
procurement planning, have tended at 
times to obscure certain other measures 
which are primarily the responsibility 
of the owners and managers of the Na 
tion’s productive resources. The Gov 
ernment can encourage and assist, but 


the job is basically management's. 
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For These We Stand 


he special goals of the American Ordnance Association for 1956 are: 


1. To strengthen codperation between American industry and all units of the Na 


tional Defense Establishment of the United States 


To assist the ordnance and armament organizations of our Army, Navy, and Air 


N 


Force in the solution of technical problems incident to the development and pro 


duction of American armament. 


3. To study and advise the Department of Defense on the relationships that arsenals 
and ordnance plants should bear to the ordnance development and production 


potential. 


4. To help in every way the advancement of sound logistical policies and practices 
as they relate to the design, production, and supply of armament to our armed 


forces. 


5. To cultivate at all times the voluntary advisory services of the Technical Divisions 


and Committees of the Association for the advancement of armament preparedness. 


6. To stand unflinchingly for the elimination of waste, duplication, and delay in the 


effective armament of our armed forces—land, sea, and air 


7. To support the educational system of the armed forces, especially those institutions 
connected with the technical phases of armament supply and, in particular, the In 
dustrial College of the Armed Forces. 

8. To advance among Association members an adequate understanding of the need 

| 


for the protection of scientific and industrial facilities in the event of attack from 


the air and to assist in the development of disaster planning 


9. To uphold and enhance the need for a strony national defense as the he st cle terrent 


to aggression in order to maintain peace. 


—Adopted by the Board of Directors of the Asso- 
ciation in Annual Meeting at the Unwwersity 


Club, New York City, December 6, 1955 
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Four Resolutions 


Maxwell DD. 
Chief of Staff, made four New Year's 


Gen, Taylor, 


Army 


resolutions “which are surest to be 


kept.” 


His first resolution was to increase 


every effort to improve irmy 


modernization. For example, the 
Army, in partnership with the 
Navy, is developing a medium 


range missile, 


“The Army expects to spend more 
and more of its money in its continu 
ing effort to expand its missile sys 
Taylor said. “We 
that in Nike we have the beginning of 


tem,” General feel 
a family of ground-to-air missiles which 
represent a real hope for an effective 
clement of the air defense of the 
United States and critical overseas in 
stallations. 

“These ground-to-ground and ground 
to-air missiles will give our forces tre 
mendous destructive firepower,” Gen 
eral Taylor added, “ranging far ahead 
of and above our front lines; that is, 
high into the enemy air space and 
deep into the vital sources of strength 
of enemy ground forces,” 

General Taylor's next resolution was 
to put increasing drive into the devel 
opment of the Reserve forces, 

“Only if we have a considerable por 
tion of our Reserve forces ready for 
combat within a few months after D 
Day,” General Taylor said, “can we 
successfully discharge our worldwide 
strategical commitments.” 
third — resolution 


General Taylor's 


was to do more for “our good people 
who make up the Army.” 

He described the Army as “a hard 
working, conscientious society serving 
in seventy-three foreign countries and 
in every State of the Union.” 

Army needs include better housing, 
improved living conditions for fami 


lies, and more stability of assignment 
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General Taylor's final good reso 
lution centered on increasing the 
deterrent power of America’s mili 
tary might so as to restrain war in 


all its forms. 


mission,” the 


“The Army 


general declared, “primarily as that of 


sees its 


deterring war; secondarily, that of win 
ning war. We feel that we are deter 
ring war by our deployments overseas 
where the American soldier is a visible 
symbol of the determination of the 
American people to resist further ag 
gression. 

“We are deterring war overseas,” he 
added, “by our military missions which 
are engaged in training foreign troops 
in countries threatened by possible ag 
gression. It is often forgotten that the 
United States Army is the greatest 
training organization of the world— 
with over 200 foreign divisions receiv 
ing instruction directly or indirectly 
from our officers and men.” 


More 


General Taylor concluded, is peace. 


important than prosperity, 


Dispersal Policy 

The drive for defense-plant dispersal 
has not slackened. Indeed the Office of 
Defense Mobilization has issued a more 
positive directive to alert private indus 
try that it stands little chance of getting 
fast tax amortization on new facilities 
unless such plants are built outside of 


critical urban centers. 


Defense suppliers will receive 
fewer military contracts unless they 
decentralize their new facilities in 


nontarget areas 


Defense industries also will be urged 
to build protective structures on ex 
isting facilities that are now located in 
target areas. 

Rapid advances in nuclear-weapon 
development have been cited as the 
reason tor the strong emphasis given to 
comply 


decentralization. Failure to 


with the dispersal policy may result in 


such penalties as the refusal to award 
defense contracts and refusal to permit 
the use of Government tools and fa 
cilities. 

The Office of Area Development in 
the Commerce Department has been 
assigned the task of helping industry 
to conform to the dispersal plan. The 
article on page 789 of this issue is most 
timely in this connection, The author, 
William E. Haines, is well qualified to 


discuss the subject 


Navy’s Current Task 
Adm. Arleigh A. Burke, Chief of 
Naval outlined 


the Navy's global responsibilities at 


Operations, recently 


the present time. 


“In order to prepare for the fu 
ture,” he said, “a large measure of 
our country's national security de 
pends upon the Navy's ability to 
do its job, on its ability to control 
and exploit the seas, on its ability 
to protect our own convoys and 
the convoys of our friends and 


allies 


“must 


“The Navy,” he 
be prepared to protect ships which 


continued, 


carry our troops, our men, and the 


vital cargoes to United States forces 
deployed overseas. We must be pre 
pared to make amphibious landings 
We must be prepared both to lay and 
sweep mines. We must be prepared 
to attack with submarines and we must 


be able to kill 


well. 


enemy submarines as 


admiral declared, 


Navy 


its championship of the oceans.” 


“In short,” the 


“the United States must retain 

Admiral Burke pointed out that one 
of the best ways to stop the submarine 
and the mine is to 


launched missile 


destroy the launcher before it gets to 
sea. 

“That is 
power comes into the picture,” Ad 
Burke 


proved our capability to strike retalia 


where naval air striking 


miral asserted. “We have im 
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tory blows at enemy ports both with 
We 


can strike with supersonic aircraft trom 


missiles and supersonic aircraft. 


ships like the newly commissioned 
We 


such as the Skywarrior and the Sky 


ForrestTAt. have naval aircraft, 
HAWK, that are capable of carrying any 
one ot many types ot atomic weapons.” 


Admiral Burke 
marks by saying that 


concluded his re 
“it is to be de 
voutly hoped that wars will no longer 
be necessary, and one of the best de 
terrents to another war is for our coun 
try to remain strong—strong enough to 
win on the ground, in the air, and 


on the seas. 


Air Matériel Command 


Early in January the Air Matériel 
Command expanded its jurisdiction by 
assuming control of the Air Matériel 
Force, Europe. 

The AMF in Europe was responsi 
ble for depot-level matériel support of 
the Air Force and Mutual Defense As 
sistance Program activities in Britain, 
the European continent, North Africa 
and countries adjacent to the Mediter 
ranean, as well as India and Ceylon. 

The change of command provides 
more effective support to fighting units, 
greater flexibility on a global scale, and 
economy of matériel, personnel, and 
money. 

Logistics will be improved and 
greater ability will be obtained to shift 
support from one theater of operations 


to another throughout the world. 


Negotiated Contracts 
Should military contracts be awarded 
on the basis of competitive bids or 


should they be negotiated? 


Current military policy favors the 
negotiated bid. But legislation nou 
being studied would permit con 
tracts to be negotiated only during 
national emergencies declared by 


Congress. 


Secretary F. H. 


Higgins champions the negotiated bid 


Assistant Army 
hecause it permits the normal business 
practice of talking out, on a buyer 
seller basis, all the variables and com 
plexities in a technical military item 

Hig 


“IT am firmly convinced,” Mr 


gins told a congressional committee, 


March-April 1956 


“that competition prevails in our nego- 
tiation just as it does in industry and 
in our formal advertisings. Lower 
prices can be achieved through diligent 
competitive negotiation effort on the 
part of the contracting officer after he 
has received initial proposals.” 


The Hoover 


negotiation for such military purchases 


Commission endorsed 
as special armament, aircraft, and elec 
tronic equipment. 
July 


1955, according to Mr 


During through September 
Higgins’ testi 
mony, the Army negotiated 95 per cent 
of its 408,965 contracts. These contracts 
were worth $634.3 million or 78 per 
cent of the total. 

Mr. Higgins declared that in many 
cases proposals are sought in writing 


from as many 


suppliers as would be 
solicited under the formal advertising 


procedure. 


New Evaluation 
F. Wilson has 


requested the Joint Chiefs of Staff to 


Defense Secretary C 
make “a complete and careful evalua 
tion of the size, nature, and composi 
tion” of the armed forces for the next 
three years. 

Mr. Wilson told a Senate committee 
that nothing has occurred in the inter 
national situation during the past year 
that would indicate the necessity for 
any major change in present policies 
and con epts. He added that the pres 
ent defense program was designed to 
needs over 


security ad long 


meet our 
period of time. 
“Development of a sound, long-term 


Wilson 


that we design our forces so as to as 


security,” Mr said, “requires 
sure a steadily increasing efficiency, in 
step with scientific advances but char 
which is not 


acterized by a stability 


materially disturbed by every propa 
ganda effort of unfriendly nations or 
wishful thinking on the part of our 


selves or our allies.” 


Of special interest to Senate mem 
bers was the United States-Soviet 


race in the field of guided missiles 


Mr. Wilson underscored the follow 


ing marks of progress in our present 
defense program: 


1. The 


built up to a target of 19 divisions, 1 


Army is being gradually 


regimental combat teams, and 143 anti 





aircraft battalions. One Infantry divi 


sion will he converted into an Airborne 


New 


to ground forces 


force weapons will be supplied 
2. The Navy is heing strengthened 
by an increase in combat ships 
3. The Marine Corps will continue 
to have three divisions and three air 
wings. 


4. The Air 


wings to 137 


increase d 
Most 


next 


Force will be 


from 127 wings 


wings will be jet-equipped by 
year. 

5. The new Reserves program is ex 
pec ted to recruit 80,000 youths during 


the next year 


The present program calls for two 
and 
other ele 


new Fornrestat-class carriers 
the modernization of 
ments of the fleet to accommodate 


new jet-powered arcraft 


Another nuk lear powered submarine 


will be built. Plans are ready for an 
atomic warship. Surface ships with 
guided-missile capabilities will be 


added to the fleet 


The National Guard 


The National Guard has reached an 
all-time high enlistment of 435,000, On 


the other hand, the new Reserve pro 


100,000 


which up to 
Ready Re 


gram, under 
youths could augment the 
serve by applying for 6 months of a 


followed hy 


tive training, to be 
years of Reserve courses, has not met 
with anything even remotely resem 


bling an enthusiastic response 


National 


Guard possesses the enviable ability of 


$y way of contrast, the 


number 


attracting an ever increasing 


of recruits. 
The Air 


ample, has passed the 60,000 mark 


Guard strength, for ex 
and the present trend 1s upward 
The ground Guard can now boast of 


Armored 


2,614 non 


21 Infantry divisions and 6 


Added t 


| 
divisiona units 


divisions this are 
Air defense Guard units also have a 
highly creditable record and are now 
in complete charge of many antiair 
craft gun positions 
The National Guard seems to be go 


look 


ing place hut may soon have to 
to its laurels when the Army Reserve 
program gets up to full steam, 
ane 
/ 








Microphone Assignments 

The services have many responsi 
bilities other than fighting an enemy. 
They must be prepared at all times to 
give an account of their stewardship to 
the elected representatives of the people. 


This is as it should be. But it 
might be well to point out that the 
services rarely receive sufficient ap- 
probation for the expert way in 
which they keep Congress con- 
stantly informed of the status of 
our national-defense system, 


Military leaders are frequently called 
to Washington to give testimony be 
fore a congressional committee on, let 
us say, the status of our strategic air 
power and the potential capabilities of 
our enemies. 
guided-missile field 
The next day con 


Tomorrow the 
will be explored. 
gressional experts will want more in 
formation on the problem of central 
ized procurement. 

Still another congressional inquiry 
might be opened on an alleged failure 
to make available to the services funds 
which have been voted by the Con- 
gress. 

One congressional group will call 
Air Force leaders into conference to ex- 
plore aircraft production costs. 

Another group will want to dig into 
the Military Survivor Benefits bill. 

A third 


know the services’ viewpoint on such 


committee will want to 
things as tax credit legislation for re 
tired personnel or family housing for 
members of the armed forces. 

No other the world is 
better informed on all phases of our 
than 


nation in 


national-defense system the 
United States. We always have avail 
able the latest information concerning 
any and every aspect of our military 
power, But few of our people ever stop 
to consider the weight of the burden 
that rests upon our military command 
ers who must conduct current opera 
tions, plan for the future, and cham 
pion their programs before alert con 
gressional committees. 

Microphone assignments are not the 
least among the many duties of our 
military We think they are 
doing an excellent job of strengthening 
the fibers and sinews of our democratic 


leaders. 


7% 


society. And the Congress does well to 
inquire! 
Use of Nuclear Materials 

The Atomic 


has drawn up formal rules regarding 


Energy Commission 


the possession and use by private indus 
try of nuclear materials for power re 
actors. The rules, effective March 4, 
1956, follow in general the procedure 
required heretofore in obtaining ma 
terial for experimental reactors. 
Nuclear material may be possessed 
only under license of the Commission 
which will retain the title to al! materi- 
als. To qualify for a license the con 
tractor must meet a broad list of capa 
bilities such as knowledge and training 
in the nuclear field; adequate storage 
provisions; the handling equipment, 
safety devices, and instrumentation to 
ensure health and safety; and accept 
able facilities for disposal of radioactive 


waste, 


If the demand for materials ex 
ceeds its availability, the Commis 
sion will give preference to activi- 
ties contributing most to basic re- 
search, development of peaceful 
uses of atomic energy, or to the 
economic and military strength of 
the Nation. 


There are earlier regulations that 
apply to nuclear materials used in 
biological, medical, and metallurgical 
research, Yet to come are the Commis 

, 
sion’s rules on hazards to health and 


property. 


Air Force Research 


In spite of the hue and cry for more 
scientifically trained people and more 
effort in research on behalf of national 
defense, the Air Force probes the fu 
ture through its laboratories at the 
Cambridge Research Center at Han 
scom Field, near Boston, Mass. 

Although the work of the center has 
been reported piecemeal, the editors of 
the Army-Navy-Air Force Journal re 
cently presented the whole story from 
Maj. Gen. R. C. 


mander. 


Maude, center com 


To carry out its assigned research 


missions the center supports direc 
torates of electronics, geophysics, and 
operational applications. Each division 


carries out its responsibility within its 


own laboratories supported by a far- 
flung series of contracts with univer- 
sities and other laboratories. The vast 
extent of the areas into which these 
divisions delve is fantastic. 

The electronics research directorates 
perform work ranging from basic re- 
search to specific developments on 
antennas, solid-state devices, computers, 
The 


physics department, with one of the 


and special compressors. geo- 
largest research organizations of this 
nature in the free world, delves into 
meteorology, atmospheric physics, and 


the terrestrial sciences. 


The Air 


which the success of missions and 


Weather Service on 


the lives of our pilots so often de- 
pend is guided by the findings and 
studies of this department. 


As speeds and altitudes increase with 


the consequent increase in the com 
plexity of equipment, the research ef 
fort becomes more and more impor 
tant. The problems of battlefield con 
trol and secure communications re 
quire ever-expanding fields in_ basic 
and operational research—a job the 
Cambridge Air Force Center is well 


qualified to perform. 


Naval Shipbuilding 


The Naval shipbuilding program au- 
thorized by the House of Representa- 
1957 emphasizes the 


tives for fiscal 


evolution from guns to missiles and 
petroleum to nuclear fuel. 

The approved program includes the 
following new combat ships: One 
Forrestat-class carrier; 6 nuclear-pow 
ered submarines; 4 guided-missile frig 
ates in the 4,000-ton class; 8 missile 
launching destroyers of about 3,000 
tons; one nuclear-powered guided-mis 
sile cruiser. 

The 


cludes conversion of five World War II 


modernization program in 
cruisers and one submarine to give 
them missile-launching capability. 
Earlier plans to ask for a nuclear- 
powered carrier were revised and the 
cruiser was requested instead. How 
ever, the Navy has been authorized to 
continue development and planning of 
a large carrier-size nuclear propulsion 
unit with the expectation that funds 
to start construction of a carrier would 


be requested for fiscal 1958. 
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Trained Military Manpower 


An Editorial 


HO won the war? This famous challenge has pre 

ceded many a friendly neighborhood braw! when 

Reserves and Regulars mingled after the war was 
over. But we may never hear this cry again if our Reserves 
are not ready to serve instantly to prevent initial devastation 
that might knock out the United States before they are 
trained to fight. 

There is no denying that our Regular forces are superbly 
trained and alert to defend their country immediately if it 
should be attacked by an aggressor, However, their numbers 
are small to defend all their country’s strongholds. We are 
told that these Regulars stand to suffer tremendous losses 
and need prompt replacements to fill their ranks. There 
would be no time to train Reserves—they must be ready 

Heretofore a small standing Army, minimum naval and 
air units backed by the National Guard, and a large reser 
voir of untrained manpower, not worthy of the name “re 
serves,” constituted our weak military posture. In the First 
and Second World Wars this was a part of our unprepared 
ness. 

In the realization that this country could not hope to 
keep tyranny in check without trained Reserves, laws were 
passed in the early 1950's that sought to establish large Re 
serve forces, but the laws were without adequate noncom 
pliance penalties, and the Reserve program faltered. 

The true patriot is saddened to see his fellow countrymen 
seemingly so disinterested in the defense of their homeland 
that penalties are necessary to obtain their services, Perhaps 
j 


their forebears came to America to avoid conscription and 


a freedom and 
that is certainly worth defending, particularly 


We wonde r 


fathers have been telling their sons, and it is a 


regimentation, but they enjoy a way of life 
a prosperity 
when the alternate is slavish drudgery what 
American 


disturbing thought! 


S' ), after years of dodging the issue a statute with com 
\ pulsions has been placed on our lawbooks to require 
that we build up trained Reserves. This Reserve act affects 
not only the young men themselves and their families but 
the educator and the employer. They can codperate by en 
couraging participation of our young men and making the 
program a national success by fully understanding the law. 

The core of the plan, that part which gives strength to 
our preparedness for defense, is a Ready Reserve force of 
2,900,000 men who will be on active duty for 17 days cac h 
year and attend 48 weekly training periods. It encompasses 
two principal categories: men who have had active military 
duty who must serve in the Ready Reserve until their total 
service amounts to § years; and men who serve for 7'/ years 
in the Ready Reserve following 6 months of active duty, 
provided they start such duty between the ages of 17 to 
BY. 


There are numerous exceptions and special rules and a 


For 


the first time in our history there is a penalty lor tailure te 


Stand-by Reserve for men with sufficient prior service 


comply, such as it is—forty-five days of compulsory active 


duty service. 
The armed forces need good hyhting men, but they als 


need many men who are both fighters and technician: 


dead if the 


mobilization would stop 


skille d 


nust have 1 re 


Upon production 


armed forces drew heavily on industry's men tor 


combat support units Thus, the servic 


serve of their own trained men to support their forces in the 


field—and there may not be time again to train such men 


Army's implementation of the Ready 


| ERE is where the 


Reserve plan shows keen ippreciation of its future 


needs. It has established a program for the Reserve to wive 


technical training to every man who shows abilitv in an 


| 
occupational specialty 
urea 


issigned fo a unit in his home 


ince, Signal 


The new Reservist is 


such as an Engineering, Ord: company or bat 


talion if his tests and ba k pre und show the necessary ability 


ind interest He then yoes to mp lor eivht weeks of basin 


is sent to a technical training cen 


Aberdeen. After indi 


weeks he is ready to 


Army training before he 


ter such as the Ordnance School at 


vidual instruction for about fourteen 


continue training as part of his “team” during the drill and 


refresher duty required of him annually 


From the industry view point this statutory Reserve act 


will clarify some employment uncertainties, Industry will 


have a more exact knowledge of the military obligation of 


each 


join the Reserves and 


employee and will benefit when younger employees 


perfor thei obligation early 


It is not surprising that there are many features of the 


ross Reserve act that could be improved, since it was a 


compromise solution, obtained only after lengthy ongres 


sional hearings Howe ver, its we akne sscs W ill never he ‘ ured 
unless it is given a fair and rigorous trial 
The Army Staff 


nouncing: “T 


Chiet of set the service keynote in an 


will accept no pessimism nor half-hearted 


efforts on the part of Army personnel to make this program 


work. | 


same eflort toward making this act a 


am certain that by continuing in 1956 to exert the 


success the Army will 
inject renewed strength into its Reserve forces 


With make 


merits the wholehearted support of the entire 


such determination to the plan succeed, it 


country 
The ¢ ongress in its wisdom has made a serious effort to 


he 


schools col 


produce a law that meets the needs of national defense 


simultaneously pleases a broad diversity of interests 


Army is doing its share—it is up to families 


leges and industry to give their understanding 


x commerce 


ind 


support 


to draft Reserves or establish a ! 


risk 


The alternatives are 
Army 


war ul prepared What do 


irge 


standing unless we are so foolish as to inother 


Amer ims want?’ 












Philadelphia Post Hears General Gavin 
at Midwinter Meeting in Lancaster, Pa. 


and 


Post 


In an atmosphere of hospitality 


smooth efficiency the Philadelphia 


held its midwinter meeting at Lancaster: 
Pa, on January 24th. The host for the 
occasion was the Armstrong Cork Com 
pany at their new headquarters building 


The 500 


rived early in the 


members and guests who ar 


forenoon found then 


elves faced with a dilemma in deciding 
whether to inspect the large flooring 
plant or the sparkling new research and 
development area. Both tours were ex 


tremely interesting and made especially 


effective by the small size of the group 


with each conductor 


| 


In the research building, engineers and 


cientists were observed in the processe 


of improving and testing the many prod 


ucts that are manufactured in the eighteen 


Armstrong plants throughout the coun 


try. In the flooring plant the crowd saw 


almost fully automatic machinery which 
turns out millions of yards of linoleum 
a year. The members were also shown 
the neat? by 40 mm projec tile line whic h 


is now in “stand-by under power” for the 
United States Navy 
At 12:30 the 


auditorium 


groups reasse mble d in 


the spacious where William 


H. Worrilow, Sr., Post president, brought 
the meeting to order Immediate the 
national color ul the color of the 
Army, Marine Corps, Navy, Air Force 
and National Guard were massed in an 


inspiring ceremony followed by the Na 


tional Anthem. Chaplain Eugene F. Stump, 
{ >All Olmsted Air Force Base de 


livered the invocation. After luncheon the 
assemblage wa welcomed by ( ] Back 
strand, the genial president of Armstrong 
Cork Company. Kenneth O. Bates, Arm 
strong’s executive vice-president intro 


duced Lieut. Gen. James M. Gavin, Deputy 


Plans and 


Chiet of Staff of the Army for 
Research, the guest of honor and princi 
pal speaker 

General Gavin, in discussing “The 
weapon we need most,” tartled the audi 
ence by pointing out that man had sur 
vived so far with gradually improving 
weapons with which to defend himself 


but that he now has developed a weapon 


that, if used, may destroy himself and 


everything on earth. Therefore, he queried, 


Why do we have a military force 


that 
theory of the \\ 


utilized the Mac 
Island that 
However he 


| rom base he 


kinder 
could 


orld 


dominate the world 





Present at the Philadelphia Post meeting were, left to right: William H. Worrilow, 


Sr., Post president; Lieut. Gen. James 


Gavin, Deputy Chief of Staff of the 


Army; and C. J. Backstrand, president of Armstrong Cork Company, the meeting host. 
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carried this theory one step further an 


pointed out the existence of another World 


] ind N t \merica that Dr Mac 
kinder did not consider 

He ela rated or the tact that there 
was det te i world struggle between 
these two vast centers of opposing ideolo 
ies and fluence lo i i world held 
in abject ivery it Na thus essential 
that this new world island maintain a 
adequate police force—its defense forces 
He pomted te many of the spots wu 


the world where we must maintain our 


stret gth 


General Gavin concluded that we must 


develop weapons systems that will hold 


the free world with us and offer a real 


threat to enemuic a program that he 


feels from his personal experience in re 


search and development i vithin our 
grasp because of our industrial strengt! 

At the speaker table were: Chaplau 
Stump Capt Hamiltor W Howe 
I SN commander | » Nava Train 
ing Center, Bainbridge, Md.; Col. Henry 
( Thayer commanding otheet Phila 
delphia Ordnance District Brig. Gen 
H. D. Hansen, Marine Corps Clothing 
Depot, Philadelphia Brig. Ger ‘ W 
Stuart, U.S.A., chief, Headquarters, Penn 
sylvania Military District, Indiantowr 
Gap Military Reservation Rear Adm 
James H. Ward, Director of Planning 
and Progress, Navy Bureau of Ordnance 
Washington, D. ¢ and Mr. Worrilow 

Also ot the dais were Maj (sen 


James R. Pierce, deputy commander 


Headquarters, Second Army, Fort George 


G. Meade, Md.; Maj. Gen. E. L. Cum 
mings, Chief of Army Ordnance, Wash 
ington, D. ¢ Mr. Bates; Brig. Gen 
Joseph M. Colby, commanding officer 
Frankfor l Arse nal Philadelpl la Pa 

Commodore John K. Richards, executive 


director, National Security Industrial As 
Washington, D. C.; Col. T. S 
Fourt! Marine 
Corps Reserve and Recruitment District 
Philadelphia ; Col 
commander, Olmsted Air 
McNally, military 
assistant Engineers, U. S 
Army, Philadelphia, Pa 


Also at the head table were the following 


sociation 
Ivey Headquarters 
Francis D. Shoemaker, 
Force Jase: 
Lieut. Col. James B 


Corps of 


officers and directors of the Post: Walter 
Pew, Sun Oil Company, Philadelphia 
and Arthur B. Sinkler, Hamilton Watch 
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both Post 


Klick 
Pa., 


Company, Lancaster vice- 
Lebanon 


Post 


presidents; George D 


Steel Foundry, Lebanon, sec- 
retary -treasurer 
rhe following directors were also 
seated at the dais: Robert H. Andrews 
Mills Reading, Pa.; H 
Paul Gant, Gle Pa.; Albert W 


Pr ce 


Pa.; David N 


Vanity Fair Ine 


Moore 


Gilmer Barnes Dechert, Myers 


& Rhoads 


Philade Iphia 


Hause man Daviso Che mical ( ompany 
Baltimore, Md Martin Sandler, Day 
tona Beach, Fla Arthur |. Seiler, Gates 


Engineering Company, Wilmington, Del 
Webster, Crown Cork & Seal 
Philade Iphia, Pa 


Everett B 
Company 





M. EDGAR FAIN ELECTED 

PRESIDENT OF YANKEE 
POST OF THE ASSOCIATION 
The following officers were elected for 


the of 


( Irdnan e 


one-year terms at annual meeting 
the Yankee Post, 


Association 


President: M 


\merican 


Edgar Fain, president 


lower Iron Works, Providence, R. | 

Vice-Presidents: John K. Ames, presi 
dent, Burrows Corporation, Portland 
Me; Paul Sibley, president, Worcester 
Taper Pin Company, Worcester, Mass 
and Paul Hanna, secretary and general 
counsel, Raytheon Manufacturing Com 
pany, Waltham, Mass 

Secretary- Treasurer John C. Diesel 
man, Morse-Smith-Morse, Inc Water 
town, Mass 


years mn. FP 
First 


Directors for three 


Richardson, vice-president Boston 





M. Edgar Fain of the Tower Iron Works, 
left, new Yankee Post president, is 
gratulated by Charles B. Weeks, Hesse- 
Eastern, retiring president of the Post 


con- 


Corporation; George P. Slade. chief 
Legal Branch, Boston Ordnance District 
Richard N. Greenwood, president, Hey 
wood-Wakefield Corpany Charles B 
Weeks. general manager, Hesse-Fastern 
E. W. Miller, president, Fellows Gear 
Shaper Company; and Elmer J]. McVey 


vice-president, Sacco-Lowell Shops 
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PRAYER FOR ORDNANCEMEN 


“O God, Almighty and Eternal 


in these days of grave responsi- 


bility and great opportunity, we 
pray for those to whom is com- 
mitted the leadership of nations, 
especially our own President and 
those associated with him. God 
bless them. Awaken in them and 
in every American the desperate 


earnestness that they may be faith- 


ful 


well as the material world leader- 


to the moral and spiritual as 
ship thrust upon us 

‘Open our eyes to see the way 
that lies ahead and give us serenity 
to accept what cannot be changed, 
to change what can and should be 
changed, and the wisdom to know 


the one from the other 


Where doubts and fears arise 


let us proceed with a firm faith 


clear vision, and a quiet mind, Help 
be and 


our part America 


us to true to Thee to do 


to keep strong 
and worthy of the world leadership 


ad- 


vance that peace which shall mean 


thrust upon her, and thus to 


liberty and justice to all freedom 
loving men everywhere. That we 
ask in Christ's name. Amen.’ 

Rev. Georce Paur T. Sancent, 
DD Rector Emeritus, St. Bar- 
tholomew's Church, New York 


City, at Thirty-seventh Annual In- 
dustrial Preparedness Dinner of the 
1 ssociation, 
Istoria Hotel 
1955 


Imerican Ordnance 
the Waldorf 
York, December 7 


New 








Birmingham Post Hears Dr. Von Braun 


Discuss Guided Missiles at Redstone 


The Birminghar Post issembled im 
great trengt at sth \rmy Ordnance 
Guided M e Dev ment Center, Red 
stone Arsenal, Hunt e, Ala, on N 
vember 15t Mar ‘ from the Bu 
minghar irea jomed with the members u 
the arse for a ifternoon mspection 
and det tratio 1 the uncla fed fea 
tures of e and cket development 

Through the courte f arsenal com 
manding er brig. Ca H.N Doftoy 
LO \ member vere treated to an ex 
cellently planned tour ch included a 
ession at the Guided Missile School, in 
spection of the rocket test pit ind ex 
hibits of the complex mistrumentatior 
devices The itternow closed vit! al 
exciting demonstration u vtuch aircratt 
rockets, jatos, and test weapor vere fired 
on the test rat ue 

In the late afternoon the annual Post 
meeting was called to order at the Russell 
I rskine Hotel by Pre lent Warren W hit 
ney who first introduced Col. Roy D 
Hickman, chairmar f the nominating 
committee The nomination i unanl 
mously approved, included ¢ \ lary 
|. Rushtor Protective Life Insurances 
( ompar r l¢ ( ] 4 | 
Schwarz 7 Pipe and Foundr 
Compa vice-pre lent ] hert ID). Cot 
ter Clark ( ottet M twage (Compa 
treasurer: Col. Ral | Parker ecre 
tary 

Peter anier welcomed the visitor ' 


behalf of the Huntsville Chamber of Com 
merce Col Pau Elia deputy con 
mandant of Redstone poke on behalf of 
the arsenal personnel: Claude Law sot 
chief of the Birmingham Ordnance hi 
trict and Post vice-president, praised the 
great cooperation of mdustry; and Capt 
1M. P. Wright, from A.O.A. head 
quarters presented the charter of the 
newly established Huntsville Chapter to 
1. A. Muller, ¢ ipter chairman, and ther 
read the prean ble of the A.O.A. consti 
tution 

The guest speaker, Dr. Wernher vor 
Braun, noted rocket expert, described the 
many complex problems that face those 
vho direct guided-missile development 
He compared their efforts to those of the 
pioneers in aviation where it has taker 
twetity-five vear to develop the moder 
homber 

Prior to the dinner meeting the Hunts 
ville member gathered to organize a 
() ipter of the Birmingham Post Post 
hy dent V tney ( aptat Wrieht 
ind Colonel Hickman spoke briefly and 
answered the many questions of those 
present It ) the voted to eatahlial 
the Chanter 1 the foll gy were 
elected \ Mulle Redstone Arsena 
chairmar r 1) Johnsen Northern Ala 
hama Associates. 2 W A Leute Bot 
t e Ars ce-chairme umd | D 
Darwi Redstone Arsenal ecretar 
treasurer 
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Rio Grande Post and Guided Missile 
Branch Attend Southwest Meeting 


More than 350 members of the Ameri 
can Ordnance Association attended the 
highly uccessful outhwest Regional 
Meeting held November ) and De 
cember 1, 19 at Biggs Air lorce Base 


Kl Paso, Tex., and near-by White Sand 


Mex 


sponsored by the 


Proving Ground, N 
The 2-day conference 


Rio Grande Post of the Association, and 


attended by members of the Lone Star 


lexa and Albuque rue Posts opened 
with a dinner at the Biggs Air ase Oth 
cers’ Club 

Henry Marsh, Deputy Assistant Secre 
tary of the Army, was principal speaker, 
and Chris P. Fox, vice-president and 
public relations director of the State Na 
tional Bank of El Paso, was toastmastet 

In his talk Secretary Marsh empha 
ized that economic aid to NATO coun 
tries is doing much to overcome § the 


Communism in tringe area 
from the 


threat ol 
He said that 
date 


inception of the 
about $2 

14 NATO 
with excellent results.” 
Secretary Marsh wa 
Gen. T. K 


the national headquarters of the 


program to billion has 


heen obligated nm countries 


introduced by 


Vincent, representing 


\ (la 


brig 


tion in Washington 

Local Post members and members of 
the Guided Missile Branch, Guided Mi 
sile and Rocket Division, of the Associa 
tion attended the dinner 

The following day a business meeting 


White sands 
W ill im 


Grande 


) 
Proving 
mT 
el 


Post 


vas held at 


Ground. Brig. Get 


Rio and 


president of the 


nt Center near Alamogordo, N. Mex 


opr 

Colonel Stapp spoke on research being 
conducted at Holloman a1 owed filt 

f the deceleration sled he recently rod 
at 632 miles an hour as part of his re 
carch program to determine the effects 
ol torces acting on aircraft crewmen who 


are forced to bail out while traveling at 


supersonic speeds 


Following luncheon, three planes from 
mod 


102’s 


gave a demonstration of 
two | 


Holloman 


ern air tactics. The plan 


and an F-86 Sabrejet, made a low-alti 


tuck high speed pa over the reviewing 
stand returned and fred rocket and 
then again returned and fired air-to-au 


guided missiles 


The visitor then witnessed firing tests 


of the Nike guided missile and were 
briefed on operatiort at White Sands by 
Col. B. |. L. Hirshhorn, deputy commander 
for technical operator it the proving 


ground 
Col. B. R. Luezak delivered a briefing 


integ? ated range mission and re 


lated problems 


Members of the White Sands Proving 


Ground program committee for the busi 
re meeting were Colonel Luczak, chair 
man: Lieut. Col. R. H. Kyckelhahn, Lieut 
Col. A. P. Alexander, Lieut. Col. J. P 
Hamill, Lieut. Col. M. D. Sloane, Lieut 
Col. H. E. Whitmore, Maj. D. E. Brown 
ind Lieut. J. L. Pipkin 

Members of the Biggs Air Base dinner 
committee were Lieut, Col. H. V. Smith 
chairman; Capt. J. W. Wiss and Capt 


W. H. Craig 





Attending the Rio Grande-Guided Missile meeting were 


P. W. Rutledge, commanding general 
Secretary of the Army; C 


Gen. W. L. 


commanding general of White Sands 


presided 
he principal speaker was Lieut. Col 
lohn P chief of the 


Field I 


Stapp \eromedn al 
Devel 


uboratory at Holloman Air 


800 


left to right: Maj. Gen. 
Fort Bliss; Henry N. Marsh, Deputy Assistant 
L.. Eksergian, Guided Missile Branch chairman; and Brig. 
Bell, commanding general of White Sands Proving Ground, N. Mex. 


White 
and Capt 
billets 


Sahlin, 


Food Sands 
vere Colonel Sloane, chairman 
bred 
vere arranged by Maj B \ 


Amos 


committeemen at 


Dunecar Transportation and 


chairman, and Capt. E. V 


e AT SAN FRANCISCO The Post 
theers and director met on December 
] 1955, at the Pacific Union Club in 
San Francisco to elect officers and plat 


ring meeting. Newly elected Pre 


ent lames M Hait vice re lent it 
Food Machinery & Chemical Corpora 
presented Lawrence S. Fletcher, re 


Post president, with a certificate of 


eciation 
Vice 


The certificate was forwarded by 





. 


of the 


Fletcher, left, retiring president 
San 


Certificate of Appreciation from J. M 


Francisco Post, receives 


Hait, new Post president (Army photo 


Adm. George F national 


pre ident my tive 


Hussey, Jr., 
Association, in recogni- 


tion of Mr Fletcher's outstanding « op- 


eration while he was president of the 
Post 

In addition to Mr. Hait, the new Post 
officers are Vice-Presidents Elmer R 
Peterson. Standard Oil Company of Cali 


fornia, and W. | 


Corporation 


Butts, General Metals 


Secretary-Treasurer Col 


Heat! 


an Fran co 


Calvi \ | } r 


commanding — office 
District and 


Jack | 


Ordnance 


the following new directors 


Ashby Kaiser Steel ( orporation -— < 
Heacock, Caterpillar Tractor Company 
and Lieut. Gen. LeRoy Lutes, Mansfield 


Tire & Rubber Company 





was in 


e@ AT WEST 


the foreground recently 


POINT, ordnance 
when Cadet Ste 
phen G. Beebe, president of the cadet 
Ordnance Club. was presented with an 
member nip n the American 
sociation. Cadet Beehe 


pring Md and is one of 


honorary 
Ordnance As 


from Sandy 


hails 


the outstanding cadets in ordnance at the 


Military Academy 
The presentation was made by Col. John 
D. Billingsley, professor of ordnance at 


the Military 


Academy, who has been the 


adviser to the Ordnance Club for many 
years and always an enthusiastic up 


A sso- 


porter of the American Ordnance 


ciation, 


ORDNAY! 
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Record Turnout Attends Tenth Annual 


Dinner Meeting of the 


where 


With a 
uniformed men of all the 


record turnout many 
services joimed 
the leaders of deiense industry in the Na 


tion's automobile center, the Michigan 
Post held its tenth annual dinner meeting 
December 13, 1955, in the 
Sheraton-Cadillac Hotel, Detroit 
Robert M. Fraehse 
James K. Fulks 
opened the meeting by calling 
Herbert R. White to 
read the preamble to the A.O.A 
on Capt. J. M. P. Wright, of 
headquarters, to deliver a 
sage from Vice Adm. G. F 
national A.).A_ president 


Mr. Fulks 


on Tuesday, 


gave the 
Post 


Chaplain 
invocation, and 
president 
on President-elect 
consti 
tution and 
national mes 
Hussey, Jr., 


alter presenting his annual 


report and naming the newly elected of 
ficers, introduced Maj. Gen. Robert | 
Faton, newly assigned commander of the 


Tenth Air Force 
The general then presented the guest of 
Ma (ren 


commander of the 


prin pal speaker 


Old Ir 


honor and 


Archie | 


Fifteenth Air Force, Strategic Air Com 
mand, with headquarters at March Air 
lorce Base, Calif 


General Old delighted the audience wit! 
reminiscences ot early experiences in the 


old Ait then 


hackground and founding of the Strategic 


Corps and described the 


\ir Command, its organization and oper 


ational concepts, and its mission and 
roles. He made it clear that the officers 
and men of SA¢ are dedicated protes 


trained in their mis 


Nation's 
explained that 


sionals, thoroughly 


sion as the first-line deterrent 


force and with the many 


improvements in flight refueling the range 


of strategic bombers was limited only by 


the endurance of the crews 
Distinguished guests at the speakers 
table were: Col. Arthur C. Nauman, dis 
trict chief, Corps of Engineers; Kenneth 
B. Coates, chief Detroit Ordnance Dis 
trict; Col. Edward D. Mohlere, command 


ing ofhfeer, Detroit Ordnance District 
Col. N. |! Thompson, post commande 
Fort Wayne Col Roger H Hlemior 
commanding ificer letroit Arsenal 
Capt. Marshal T. Martin, U. S. N., com 
manding officer, Gross¢ e Nava An 
Station; Brig. Gen. Nelson M. Lynde, Jr., 
commanding genera Ordnance lank 
Automotive Command 

Also Col Norman ‘ (Orwat com- 
mander, Selfridge Air Force Base; Capt 
E W Yancey | S. N inspector Navy 


material, Detroit; Col. G. B. Greene, Ir. 
commander, 4708th Air Defense Wing, 
Selfridge Air Force Base Lieut. Col 
H. B. Calahan, commander officer, Marine 


Air Detachment, Grosse Ile 


Also at the speakers’ table were the 
tollowing A.O.A,. officer Post President 
Fulks; Post Secretary-Treasurer Charles 
W. Brownell, National Bank of Detroit: 
National Council Representative Charles 
| Jacobson, Chrysler Corporation; Na 
tional Vice-President Robert L. Biggers 
Fargo Division Chrysler Corporatior 

itional Director S. | Skinner, General 
Motors Corpor ation Post Advisory ( 
mittee member Wiilliar \ VMavherry 
Manufacturers’ National Bank of Detroit 
( lack Reese { ontinenta Moto ( of 
poration and )=6=Henry link \merican 
Natural (sas Service Lompar Past 
President Henry | Rodmat Nation 
Bank of Detroit Post lirector-elect 
George M. Holley Ir Hollew Carbure 
tor Company ind the present Post di 
rectors Thomas | Morro [ef a 
Operations Divisior ( he ler Corpora 
tion Fred W Parker lr limke ay 
troit Axle Company favn d k } 
pert Burroug! Corporation ay 
Harder. Ford Motor Compar os unk 
Forster, Vickers, [ne 1. Thoma mit! 
Detroit Harvester Compan ind Thoma 
Couper, | A. Young Spring & Wire 


( orporation 





Aberdeen Post Is Guest of the Navy 


at Training Center, Bainbridge, 


The Aberdeen Post was the guest of 
the Navy at the training 
bridge, Md., for its fall 


In spite of thoroughly d 
Officers’ Club 


center sau 
meeting on No 
vember 10th is 
agreeable weather, the 
dining room was completely packed by a 
large turnout of members and guests 

meeting the invocation 


Comdr. H. H 


At the dinner 


was delivered by Tower, 
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Md. 


senior chaplain at the training center 
After dinner the presiding officer, Post 
President > Na r. greeted the guest 
who were then welcomed to Bainbridge 
by Capt. H \ H ¢ [ Cente 
commander, who gave a brief tor ' 
the Center and ar explanation of its ac 
tivities 

Post Vice-President Col. E. B. Cum 


Michigan Post 


mins gave a mastertul reading of the pre 


amble to the A.O.A. constitution, and 
Capt. J. M. P. Wright, U.S.N., from 
national headquarters, brought the mem 
bers up to date on A.O.A. activities and 


Harold D. Duppstadt 


pal a tribute te 


past Post president who died recently 
rhe principal speaker was Comdr, Rob 

ert W. MecNitt, Research and Develop 

ment Division, Navy Bureau of Ordnance 


Washington, D, C. The commander spelled 





R. W. MeNitt, Navy 


Bureau of 
Ordnance, principal speaker at Bainbridge 


Comdr 





out in an able manner the primary re 
search and development problen of the 
Bureau of Ordnanes Phese proble pe 
cifically relate t hire conte rockets 
ind antisubmarine irfare weatx ere 
im em field the principa hafta t has 
arisen from the great mecrease peed 
of aircraft and underwater target 

He concluded h talk wit! me excel 
ent combat f { Navy cat cratt 
! action I t md of Terri if 
row, and Regulus missile firing 

(ther at the ead table ere ( A R 
Del Cam ! t Ra t labora 
tore uid reser. ¢ era lirector 
Proof deta t A herdec | ‘ 
Grou Md und Brig. Gen. |. Horridge 
deputy cor under Aberdeen Proving 
(round, and commander of the Ordnance 
School 
e@ AT WASHINGTON Rrig Gen 
rk cent (apt. |. M. P right 
of the taff of the Ameri Oy ance 
are omen ste fi eekly 
tee ni f the | 4 | fjord 
nance ‘ alae at a fa ‘ 
‘) c lanuar 1Ot 

[he guest ere greeted b V S 
Hur " | tor Af the iuboratory 
ind ¢ \ Ulric mmanding 
heer luced them to the aud 
ence | f \ hie c ded many 
member { the iatior eard (sen 








the — = corporal 
GUIDED MISSILE 


Firestone 


The “Corporal,” an electronically controlled, 
surface-to-surface guided missile, is now in full 
production at the Firestone Defense Products Plant 
in Los Angeles. This versatile weapon, traveling 
at several times the speed of sound, enables the 
field commander to strike selected targets deep 
in the enemy rear, without regard to weather 
or visibility. 

Firestone is proud to have been selected by the 
government for the important job of building the 
“Corporal,” proud of this recognition by the 
Ordnance Division of the superiority of Firestone’s 
scientific and manufacturing facilities. Because, 
in Defense Products as in tires, “Your Safety Is 
Our Business at Firestone.” 


ee 


: . = suided A ~~ . yoy 
es one Ti re  & Rifles © 90MM. Tank Cannon 


“Rubber Com Dany | « Anti-Aircraft Guns, Mounts 


DEFENSE PRODUCTS and Loaders « Tank Tracks 
» DIVISION, AKRON, OHIO e Anti-Aircraft Rockets © Artillery 


Memenutacturere of Ordnance Shells © Jet Engine Components 
for the U. S. Armed Forces e Aircraft Fuel Cells ¢ Gas Masks 
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clearing new hurdles 
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The two obvious dangers in moving high explosives are large concentrations and 
shearing friction. Hoffman went to work to design a material handling system 
for ordnance depots that would clear both hurdles at once. Their answer—the ingenious 
double-damper valve. Safe? Yes, the valve “meters” the explosive into a 
Hoffman-designed pneumatic conveying system in small, spaced-out quantities 
Large concentrations are avoided ... the valve’s live rubber seats eliminate shear 
Speedy? Yes, the valve enables explosives like TNT and amokeless powder 
to be conveyed 500 feet in 11 seconds flat. One installation automatically transfers 200 
pounds of explosive per minute, in 50-pound increments, all by remote control! 
Even larger systems, already developed, are capable of moving ‘4 ton of explosives 
per minute. In all cases, it is unnecessary to have large concentrations at operating 
locations. Additional lots of explosive are instantly available, as needed, 
at the push of a button—by Hoffman design. 
Here is one example of the many technical hurdles that Hoffman engineers 
have taken in their stride. Perhaps you are seeking higher standards of safety, or a 
higher output in your operations. Hoffman imagination and engineering 
resourcefulness can achieve them for you. Without obligation, learn how we are 
prepared to make your problems our responsibility 


ORDNANCE EQUIPMENT DIVISION 


U.S.HOFFMAN MACHINERY CORPORATION 


Dept. Ord., 105 FOURTH AVENUE, NEW YORK 3, N. Y 
803 














PROTECTION for an intricate part! 





Cleveland Containers ve vv "orev 


in packaging large parts as well as smaller items. 


Above is a metal end telescope container designed to package a rotary group 


for a hydraulic oil pump. Both ends of the shaft are further protected with 
paper tubes. 


This style container has many uses for both heavy and light parts. 








804 


$ to lean on! 





Illustrated is an all-paper con- 
tainer with a die cut disc fitted 
into each of the paper cap 
ends. This is to accommodate 
a quantity of thin gaskets as- 
sembled over a paper tube for 
convenience in merchandising 
and protection in shipping. 


Suitable for such items as rub- 
ber gaskets, washers, shims, 
rubber or wire coils. 


WRITE for our complete 
Packaging Folder. 


Why pay more? ood quality...call CLEVELAND! 


CLEVELAND CONTAINER <==. 


COMPANY ® wast HARTFORD, 
6201 BARBERTON AVE., CLEVELAND 2, OHIO 


* ALL-FIBRE CANS + COMBINATION METAL 
AND PAPER CANS + SPIRALLY WOUND 
TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LTD 


Piants & Sales Offices: Sales 
TORONTO AND PRESCOTT, ONT MONTREAL 
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eral Vincent and Captain Wright report 
on Technical Division and Post activities 
and the aims and programs of the Asso 
ciation for 1956 

After the meeting the members dis 
cussed the possibility of establishing a 
Chapter of the Washington Post at the 


laboratory 





HON. FRANK H. HIGGINS 
IS GUEST OF HONOR AT 
ROCKY MOUNTAIN POST 


The Hon. Frank H. Higgins, Assistant 
Secretary of the Army (Logistics) was 
the guest of honor and principal speaker 
at the annual meeting of the Rocky 
Mountain Post of the Association on 
December 8, 1955. The Post, joined by 
the Denver Chamber of Commerce, had 
the privilege of hearing a panel discus 
sion on Army procurement policies led 
by Secretary Higgins 

James D. Maitland, president of the 
Post, presided at the dinner meeting 
which preceded the panel discussion. Leo 
4. Codd, executive vice-president of the 
Association at Washington, served as 
toastmaster 

Panel members who accompanied Sec 
retary Higgins from Washington and 
who participated in the discussions were: 
Maj. Gen. Henry R. Westphalinger, chief, 
Procurement Division, Office, Deputy 
Chief of Staff for Logistics, U. S. Army; 
Col. John M. Cone, former chief, Pur- 
chases Branch, Procurement Division, 
Office, Deputy Chief of Staff for Logis 
tics, U. S. Army; Col. William H 
Gurnee, Jr., chief, Procurement Branch 
Office, Assistant Secretary of the Army 
(Logistics); J. W. Askins, Army Small 
Business adviser; Col. N. R. Voorhis 
chief, Procurement Law Division, Office 
Judge Advocate General, U. S. Army 

The agenda for the panel discussions 
following an introduction by Secretary 
Higgins, included a forum on contract 
ing which treated advertised contracts 
negotiated contracts, open-end and call 
contracts, research and development con- 
tracts, and preaward matters. There was 
also a forum discussion on price rede- 
termination and profit and a small busi- 
ness presentation 

Other members who were present in- 
cluded: Maj. Gen. E. J. O'Neill, director 
programs and budget, Office of the Dep 
uty Chief of Staff for Logistics, U. S 
Army; Col. Thomas B. Evans, executive 
officer, Office of the Assistant Secretary 
of the Army (Logistics): Col. Gilbert 
N. Adams, executive to the director of 
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Founders of 

the Oil Hydraulic 
Industry 

in 1903 
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WESTINGHOUSE 


WATERBURY TOOL 


Diviston VVEGEReess 
A Division of Sperry Rand Corporation 


WATERBURY, CONNECTICUT 





Performance of this huge, super 
antiaircraft gun is classified. How- 
ever, we can reveal that it auto- 
matically pours 3-inch shells into 
the sky only split seconds apart. 


Big problem in the design was 
how to feed the shells at this terri- 
fic pace. Many approaches were 
considered. However, only a Water- 
bury hydraulic pump could stroke 
as rapidly as the firing of this gun 
required. 


Waterbury Tool is accustomed 
to ordnance problems. Since 1903 
it has worked on military applica- 
tions ranging from battleship turret 
controls to guided missile launchers. 
Navy ships of almost all types de- 
pend on Waterbury hydraulic 
equipment for vital functions. 


If you have any ordnance prob- 
lem where extremely accurate con- 
trol or exceptionally fast accelera- 
tion, deceleration and reversal are 
required, contact Waterbury Tool. 
We may already have solved your 
problem. 


Send for your copy of Hydraulics 
for High Horsepower Applications. 


INCORPORATED 
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Research and Development, U. S. Army; sistant chief, Regulations Section, Pro- Administrative Assistant to the President 
Col. Charles L. Redman, chief, Supply curement Division, Office of the Deputy (Federal-State relations); Vice Adm 
Branch, Office of the Assistant Secretary Chief of Staff for Logistics, U. S. Army Roscoe F. Good, Deputy Chief of Naval 
of the Army (Logistics); Lieut, Col \ large representation of Denver's in- Operations; Lieut. Gen. C. S. Irvine, 
William E. Campbell, Jr., military assist dustry was present to hear and partici Deputy Chief of Staff (Material), U. S 
ant to the Assistant Secretary of the pate in the proceedings which proved to Air Force; Maj. Gen. Francis W. Far- 


Army (Logistics); Lieut. Col. Edward be of timely interest in describing the rell, representing the Joint Chiefs of 
R. Billings, Procurement Branch, Office policies and procedures followed in the Staff; Maj. Gen. R. W. Colglazier, Jr., 
of the Assistant Secretary of the Army operation of the nationwide procurement assistant to the Deputy Chief of Staff for 
(Logistics); Maj. James C. Larson, as activities of the Army Logistics; Maj. Gen. R. A. Anderson 

Quartermaster General, U. S. Marin 





Corps 


The officers and directors of the Post 


Washington Post Hears Outstanding under whom the present program of ac 


; , P tivities is conducted are: President Ri 
Speakers at Midwinter Meetings vir oo 

pany ; ice-Presidents Franklin B. Rey 
bold, Alco Products, Inc., and W J Sears, 


The Director of Defense Mobilization outlined the principal phases of activity 
Dr. Arthur S. Flemming, was the guest now conducted by his office, stressing Rubber Manufacturers’ Association ; Sec- 
of honor and speaker at the monthly particularly the policies relating to re retary-Treasurer Stewart L Magee, 
luncheon meeting of the Washington Post serves of strategic materials and the need United States Steel Corporation ; and the 
on December 15, 1955. The meeting was for broader participation in civil defense following directors: Karl J. Ammerman, 
held at the Army-Navy Country Club \s is customary when meetings of the jorg-Warner Corporation; Dr. A. V 
and was attended by more than 200 mem Post are held at the Army-Navy Country Astin, National Bureau of Standards; 
bers and guests, George M. Riveire, presi Club, chartered buses were available to A. E. Decker Allis-Chalmers Manu 
dent of the Post, presided transport members and guests from facturing Company; Maj. Gen. William 

Dr. Flemming described in detail the downtown Washington D. Eckert, Department of the Air Force; 
programs and philosophy now prevalent \mong the special guests scheduled to Capt. J. T. Hayward, U.S.N., Naval 


Special Ordnance Laboratory; Maj. Gen. J. H 
Hinrichs, Office, Chief of Army Ord 
nance; W. D. Kavanaugh, American 


in the Office of Defense Mobilization. It attend were: Dillon Anderson, 
was a learned presentation, delivered with Assistant to the President ( National Se 


the utmost conviction and persuasion. He curity Affairs) ; Governor Howard Pyle, 
Cyanamid Company; and Dr. A. F. Mac 





Conochie, University of Virginia 
The Post also held its January lunch 
Eliminates Manual Marking... Saves Payroll § FES se esting he Army-Navy Com 
Club on the 19th 
The guest of honor and speaker at this 










well-attended event was the Hon. Trevor 
Gardner, then Assistant Secretary of the 
\ir Force for Research and Development. 
George M. Riveire, Post president, pre- 
sided and introduced the distinguished 
guests at the speakers’ table who included 
the officers of the Post and Assistant 
Secretary of Defense for Research and 
Development C. C. Furnas Assistant 
Secretary of the Air Force for Material 
Dudley C. Sharp; Vice Adm. T. § 
automatic Combs, Deputy Chief of Naval Opera 
n-line tions for Air; Lieut. Gen. J. K. Devers, 
productio U. S. Army (Ret.) ; and Brig. Gen. T. K 
imprinter ) Vincent, national headquarters, American 
Ordnance Association. 
He then called on Capt. J. M. P 
Wright, U.S.N.. from A.O.A. head 
quarters, to read the preamble to the 


} 
} 


For cost-saving efficiency use a Gottscho imprint- 
ing machine to mark required changeable legends 
on crates, cases, cartons, cans, tubes, projectiles, 
etc... . automatically. Models for every need to 
fit into any existing production set-up. 





constitution of the Association 

Secretary Gardner kept the audience 
interest at a high pitch in his discussion 
of what is needed to maintain technical 
superiority. He pointed out the numerous 


Submit full details of your marking problem for our recommendation. items in addition to skilled engineers and 
scientists that are required to ensure 


ADOLPH GOTTSCHO inc Automatic rapid advances in weaponry 
ud ~ CODING, MARKING, He enumerated such things as conflict- 


6 Dept. de Hillside 5, N. 5. IMPRINTING ing demands of congressional committees, 


MACHINES the variation in appropriations, the over- 
In Canada: RICHARDSON AGENCIES, LTD., Toronto & Montreal abundance of “no” men in the Executive 
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RECHARGE PNEUMATIC SYSTEMS QUICKLY AT ANY ALTITUDE 


a 
a 


_ PRESSURE 


COMPRESSOR 


The PCM3 is designed to make available high pressure air — 3000 
psi —in volume not heretofore obtainable, It will deliver full-rated 


volume at full-rated pressure to any aircraft's maximum altitude. 


0 F 1] 9 f It delivers 11.2 cfm at 3000 psig discharge and 14.7 psia intake. 
_— £m © With pressurized intake it can deliver higher volumes and maintain 


full 3000 psig discharge flow to any altitude with no fall off. Operates 


3,000 p.S.l. with Sea on cither free air or engine bleed. 


Level Ambient Intake ++ WHERE THE FUTURE (6 MEASURED IN LIGHT-YEARS! 


Higher Volumes with STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, L.1.,N.¥. + Western Branch: 1800 Rosecrans Ave _, Manhattan Beach, Calif 
West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif 


Pressurized Intake 











W" DEGREE 


PrecisOn ... 


REFLECTED IN EVERY PART 


This parabolic reflector has been de- 
signed, built and proved accurate to 
the Nth degree by the finest and most 
modern testing equipment. Electronic 
tracing attachments for parabolic pro- 
files and other precision components 
are only part of Atlas “precisioneer- 
ing”’ of electro-mechanical assemblies 
—complete pedestal or sub-assemblies. 


From pilot stage to production effi 
ciency Atlas furnishes the practical 
engineering step and facilities be- 
tween the idea and the production 
line. Atlas production facilities, plus 
engineering service, skilled toolmakers, 
mechanics and assemblers offer you 
one source for “precisioneered”’ elec- 
tro-mechanical assemblies. Write for 
your copy of “Preci- 
sioneering Electro-Me- 
chanical Equipment,” 
to Atlas Precision 
Products Co., Phila- 
delphia 24, Pa. 








QUacitY 


ATLAS 


Precision Producrs 
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large 
dates that 


Sranch of the Government, and the 


number of contract delivery 
industry fails to meet 
The Secretary explained that Depart- 


ment of Defense officials are well aware 


of the various weaknesses in our system. 
He stated that 
reduce 


effort was being 
made to bottienecks that 


tend to obstruct our goal of maintaining 


every 


these 


technical superiority. 





General Cummings Addresses Capacity 
Audience at Chicago Post Luncheon 


Maj. Gen. E. L 
Army Ordnance, was guest of honor at 


Cummings, Chief of 


the Chicago Post's annual luncheon meet- 
ing on Wednesday, December 14, 1955, at 
the Congress Hotel, Chicago, Ill 

The general spoke to a capacity audi 
ence of over 400 on guided-missile devel 
opment, Keeping strictly to the unclassi 
fied aspects, he presented a highly inter 
esting picture of the long lead time 
(seven years for Nike) between feasibil 
ity study and the first model to be placed 
with troops in the field 

Of special interest to A.O.A 


was General Cummings’ remark that mis 


members 


siles must be rugged, simple, and mass 
Army use 
that, to 


keep up with the ever-increasing com 


producible to be adoptable for 
He concluded by emphasizing 
plexity of the science of weapons, industry 
must conserve its trained men to meet the 
reliability and precision required in mod 
ern armament, 

Prior to the general's talk the members 


and guests were welcomed by Post Presi 


dent Thomas Drever who introduced 
the following guests at the speakers’ 
table 

E. M. Seifert, director of planning, pro 
duction, and control, Naval Ordnance 
Plant, Forest Park, III Col. ¢ H 
Wood, Ordnance Officer, Fifth Army 
Headquarters; Col. L. C. Lewis, chief, 


Procurement District; Brig 
Butler 
Ammunition Depot 


Chicago Air 
Gen. R. G 
Ordnance 
Capt. ¢ & commanding 
officer, Naval Ordnance Plant 
Park, Ill.; and Capt. J. M. P 
consultant for Posts, A.O.A 
Washington, D. C 


were the 


commanding general 
Joliet, Hl 
Burlingame 
Forest 
Wright 
national 
headquarters 
Also at the 
Post 
chairman of the board, American 
Vice-Presidents J. W 
Karraker Northern Trust 
Company, and W. G. Swartchild, Jr. 
Swartchild & 
O'Keefe 


Treasurer G. D 


speaker s’ table 


following officers President 
Drever 
Steel Foundries 


vice-president 


Company 
O'Keefe & 


Dearlove. wen 


vice-president 
Secretary F ] 
Walters 
eral auditor, 


International Harvester 


Company 

The following Post directors were also 
ut the head table: M. J. Allen, director of 
personnel and public relations, American 


Steel Foundries: Francis Seng president, 


Seng Company; Henry Isham, president 


Clearing Industrial District; Col. L. F 


Stangel, chief, Chicago Ordnance Dis- 
trict; John Slezak, chairman of the 
board, Kable Printing Company; John 


Rettaliata, president, Illinois Institute of 
Technology ; R. C. Archer, vice-president 


International Harvester Company; 
Charles Meyer, vice-president, First Na 
dank ; srowning, vice-presi 
Folger-Adams; J. Albert Roesch, 
Keith Parsons, Milli 


Fow ler 


tional John 
dent, 
Roesch & Crosby; 
ken, Vollers and 
McCormick, 


These introductions were followed by a 


Parsons; and 


a past director of the Post 


brief message from Captain Wright who 


also read the preamble of the A.O.A. 


constitution 


e BRIG. GEN. ALEXANDER G. GIL- 
LESPIE, distinguished Ordnance officer 
of the Army since World War i, died at 
Washington on January 17, 1956. Out 
standing in his long career were his tour 
of duty as professor of ordnance and 
United States Military 


assignments of great responsi 


gunnery at the 
Academy 
bility in two 


Ordnance arsenals in the interim 


wars, and his service at 

General Gillespie, a native of Michigan, 
was appointed to the United States Mili 
from that 


tary Academy State, and was 


graduated in 1906. In the preceding year 
captain and All 


on the West Point football team 


he was American end 
First as 
Corps of Engineers and 


than thirty 


an officer in the 


through more years as an 


officer of the Ordnance Department of 


the Army, General Gillespie distinguished 
himself by his ability, engineering knowl 
edge, and leadership. He was particularly 
skilled in the fields of design and produc 
tion of artillery and artillery ammunition 

In the First World War he commanded 
Depot at 


later was in 


the Intermediate Ordnance 


Issoudom, France, and 
charge of the evacuation camp at Cher 
In the interval between the wars he 
depots, and in the 
Office of the Chief of Ordnance in Wash 
1929 he filled 


profess ship of 


served at arsenals 


ington. During with dis 


tinction the ordnance 
and gunnery at West Point 
Second World War he 


was head of the Ammunition Division in 


Prior to the 
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THE FORTUNES OF PEACE 


America’s first successful long-range pilotless 
bomber—the TM-61 Martin Matador 


weapons system conceived and developed in peace- 


Is a Major 


time. And it is helping to keep the peace in an im 
portant way. 

For the Matador is in quantity production, and 
already widely deployed. As the first aircraft having 
complete interchangeability of parts, it is transport 
able by air and can be delivered unassembled for 
stockpiling in critical outpost areas 


The new engineering concept that produced the 


Matador has already rev 
duction standards in the aircraft indu 


versatile weapons system is being produced 
lowest cost-per-pound for comparable producti 
pite performance requirements more sey 
those for most piloted aircraft 

Today, the new Martin engi: r concept 

ing the calendar on some of the most 
flight and weapons cts now it 
search and development 


These are among the Fortunes of Peace! 


MV £4 FEU 2 Pa 
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case history: 


NDEROL 
LUBRICATION 


solves 


HIGH TEMPERATURE PROBLEM 
for 


Bauscha Lomb 








Photo courtesy Bausch & Lomb Optical Company 


The Bausch and Lomb Optical Com- 
pany employs Anderol synthetic oil 
for the lubrication of timing mech- 
anisms and gears subjected to ex- 
tremely high temperatures. Anderol 
not only satisfies this requirement 
..» but also provides long-term us- 
age, stability and protection. Other 
advantages include lower mainte- 
nance costs, uniformity of perform- 
ance and improved customer rela- 
tions through greater reliability of 
the product. 


Combination of Advantages 
Anderol products can and do com- 
bine many advantages and applica- 
tions into a single lubricant. Our 
laboratory services are available to 
you. Send us your lubrication prob- 
lem, for samples and recommenda- 
tions. In any quantity, large or 
small, Anderol “custom-made” lub- 
ricants can help improve your prod- 
uct, and its performance. 


WRITE TODAY for a list 


of products, samples and 


complete data, Dept. 3 





Lehigh Chemical 
Company 


CHESTERTOWN, MARYLAND 
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the Office of the Chief of Ordnance and 
later directed the operations of Water 
viiet Arsenal. He retired from active mili 
tary service in 1947 

For his services during his long career 
he was awarded many decoratior nm 
cluding the Distinguished Service Medal 


cluster and the Legion of 


with oak leaf 


Merit. He had a dynamic personalit and 
had much to do with the y tate of 
ordnance preparedine luring the difficult 
decades between the First and Second 


World Wars 


B. DAR- 
Military 


rector 


HENRY \V 


president of the 


e BRIG. GEN. 
LINGTON, 
( haplains’ \ 


sociation and former 


of the Episcopal Church of Heavenly 
Rest New York City, died in New 
York, December 20, 19 Commissioned 


a chaplain in February 1918, he served in 
during the First World War 
Squadrot \ 7th 


France 
He was 


Regiment 


chaplain ot 
44th 
(juard until his death 

\ noted 
Episcopal 


Division of the National 


orator and son of the First 
Bishop of 

Darlington served for 

before hi 


Church of 


Harrisburg, Pa 
twenty 
1950 


(sener al 


eight years retirement 


as rector of the Heavenly 
Rest. This 
of modern 


at a cost of $3 


dered a triumph 


built 


edifice, con 


Gothic architecture 
00.000 


was 


General Darlington delivered the invo 
Annual Industrial Prepared 
Dinner of the Ordnance Association 
York in 1954. He was 
had invitation of 
Maj Maxwell 
president of the to per 


Annual 


\storia on De 


cation at the 
ness 
in New 


vited 


again in 
accepted an 
iD 
York Post 
function at the 
Waldorf 
but his illne 


and 
his friend (yer 
New 
form the same 
Meeting at the 


cember 7, 1955 prevented 


him from attending. All members will re 
member General Darlington as a devout 
patriot und =sounderstanding churchman 


! 


and soldier 


ENGELKE died on 


e EDMUND H 


December 3, 19 it Annapolis, Md., at 
the age of 54. He wa i istant chiet tor 
engineering in the Ammunition Brancl 
Industrial Division. Office of the Chief of 
Army Ordnance und adviser to Maj 


Medaris for e and 


(sen J B 


metallurgy 


gineering 


He attended St Joh College An 


napolis, receiving his bachelor of science 


degree in 1924. He entered Government 
service on July 1, 1925, at the U. §S 
Naval I ngineering Experiment Station 
Annapoli Md. In November 1930 he 


transferred to the War Department and 
vas assigned to Picatinny Arset il. Dover 
N_ J.. as a metallurgist. In April 1943 he 
was transferred to the Office of the Chief 
of Ordnance to act as metallurgical con 


Branch In 


munitior 


sultant to the An 
dustrial Division 


He was very active in the technical 


activities of the American Ordnance As 
sociatior al was a consultant to the 
Shell Committee of the Bomb and Artil 
lery Ammunition Divisior ind to the 
Surface Preservation Committee and the 
Powder Metallurgy Committee of the Ad- 
visory, Technical, and Research Group 

In August 1946 Mr. Engelke received 
the Meritorious Award for improvements 
on armor-piercing shot He Na a mem 
her of the lechnical Intelligence Team 
that inspected Japan in the winter of 


1945-1946 


@® CHARLES J. HARDY, a 


Ordnance \ 


charter 


member of the ociation and 


formerly a director of the New York 
Post, died at his home in New York City. 
January 17, 1956. He was former presi 
dent of American Car and Foundry Com 


ACI 


year, he was 


pany, now Industries, Inc. In his 


eighty-ninth a leading figure 
in industry and law 


Mr Har ly was a 


and upon beng 


his chosen profession 
New Yorker 


m law from 


native 


graduated 


Columbia University bewat the practice 


of his profession New York. In 1899 


the Ameri Car and Foundry Compan 


was formed through the merger of thu 


teen companies that built railroad equiy 


ment 
Mr Hardy 


quarter of 


served the company tor a 


a century as its general cow 
d in 1933 he 
illiam H 


the company to 


sel il 


the late \W 


sux ceeded as preside nt 
W oodin 


Secretary 


who had left 
become of the 


Treasury in the first Cabinet of President 
Roosevelt. ACI 


18.000 


Industries, Inc., with its 


employees in 22 plants 1s i 


leadership and _ skill 


monument to his 


In time of peace a producer of railroad 


equipment, the company became in_ time 
manufacturers 


of war one of the leading 


of tanks irtillery shells, and other de 
fet ¢ equ ment 
From 1944 to 1951 Mr. Hardy was 


chairman of the board of the company 
the office 1 eld by his son, Charl ] 
Hardy, Jr 

Mr. Hardy had a wide acquaintance 


and deep friends} ips throughout industry 


ind the military service The Ordnance 


fratert ty and it progress were alway ot 


specia concer; to him He Pave gener 


! 





ously of his time, talent, and support t 
these and other objectives for the secur 
ity and advancement of his native land 

e COL. BENJAMIN OURISMAN, why 
served in Army Ordnance Field Service 
during the Second World War, died at 


1955 


Washingtor Dp ¢ 
He was 


December 20 


president of Ourisman Chevro 


et, In ind Mandell Chevrolet, Inc., 
the Natio capital 

His entire life was spent Washing 
ton except a 4-year period of service 


Department of the Arm; 
War II under Lieut. Ger 
Campbell, Jr Chief of Ord 


the Ordnance 


Levin H 
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A THOUSAND PRODUCTS Bendix” A MILLION IDEAS 


AVIATION CORPORATION 


Bendix reliable components 


+ Bendix systems engineering 


+ Bendix proven production ability 


assure 


DEPENDABLE SYSTEMS 


The more deeply rooted you are in all the things of 
which systems are comprised, the better able you 
are to produce completely dependable systems. 


Having produced millions of components, sub- 
systems and complete systems for many years, 
Bendix Aviation is the logical direction to look for 
systems to solve many current problems as well as 
others anticipated. Bendix assets for systems work 
include: 

MAN POWER— An engineering and research staff of 
over 9000 with a broader range of technical abilities 
than any in the country. 


ENGINEERING AND RESEARCH — Over $80 million 


March-April 1956 


ADJUST ®-608 FOR 290ma 
PRA PLATE CURRENT wth 


was expended on these functions in fiscal 1955, 


PRODUCTION FACILITIES 


dispersed manufacturing divisions located coast 


Twenty-four widely 


to coast employing nearly 50,000 people. 


SYSTEMS PLANNING GROUP 


systems work, giving 


Coordinates major 


you a single, centrally 
located contact —the 
Bendix Systems Plan- 
ning Group, Bendix 
Aviation Corporation, 
Fisher Building, Detroit 
2, Michigan. 
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Remington 
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Just a squeeze sets the fastening 
stud in steel or concrete! 


THAT'S HOW SIMPLE IT 1S — a flex of the finger —to anchor fixtures securely 
with the Remington Stud Driver. Off goes the power load, the stud 
is anchored into steel or concrete—straight as an arrow. No predrilling 
or outside power source required! 

You can set both ';” and *,” diameter studs with the Remington 
Stud Driver—up to 6 studs per minute either size. There are 40 
different styles and lengths of Remington Studs to choose from. 
With this one tool, you can take on every stud-fastening job—light, 
medium and heavy-duty—and save time and 
money on every one of them! Get full details 


by mailing coupon below. 






Industrial Sales Division %3 of — 
Remington Arms Company, Inc. 


- 
I 
! 
Bridgeport 2, Conn 
! Please send me your free booklet which shows 
i how I can speed my job and save with the 
i Remington Stud Driver. 
! 
I 
! —_—$—$—$—$—————— 
1 
! 
1 
I 


Name ee Position — 
4 | UD Firm ’ =— 


Addrvas —— - 


City State 


DRIVER Ecce ech inentaasiyticesesenestnnicrd 
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nance. Colonel Ourisman served as chief 
of maintenance for tank operations at 
the Office, Chief of Ordnance, Detroit 
For his war service he was awarded the 
Legion of Merit 

torn in Central Europe, Colonel Ouris 
man was brought to the United States as 
a child and was educated in the public 
schools of Washington. He joined the 
General Motors organization in the Na 
tion's capital in 1917 and opened his own 
dealership in 1921. He was an expert in 
the field of automotive service and main 
tenance. Active in many civic and chari 
table organizations, Colonel Ourisman 
was a loyal member of the Ordnance As 
sociation 

For a time he served as a director of 
the Association's Washington Post and 
was a frequent guest at its meetings. His 
jovial and kindly manner as well as his 
unfailing support of good causes for the 
common welfare endeared him to his wide 
acquaintance throughout the land 


@e COL. CHARLES H. KECK, retired 
Regular Army Ordnance officer, died at 
Baltimore, December 20, 1955. An expert 
in ordnance maintenance, Colonel Keck’s 
last active service was as commanding 
officer of the Army's Pueblo, Colorado 
Ordnance Depot 

Colonel Keck attended Ohio State Uni 
versity where he was colonel of the mili 
tary cadet corps. Commissioned a lieu 
tenant in the Army he served overseas in 
the artillery in the First World War 
During the Second World War he was 
Ordnance Officer in the Panama Canal 
Zone and for the Caribbean Defense 
Command. He had wide acquaintance 
throughout the supply and maintenance 


organizations of the Army. 


e COL. GEORGE R. ROE, a charter 
member of the Ordnance Association, died 
at Patchogue, Long Island, December 18 
1955. He served with distinction in the 
Ordnance Department of the Army dur 
ing the Second World War 

(sraduated with a degree in civil engi 
neering from Princeton University in the 
Class of 1912, Colonel Roe served with 
the Corps of Engineers in the First 
World War and in the Ordnance Depart 
ment of the Army in the Second World 
War. For his service in the latter con 
flict he was awarded the Legion of Merit 

He rendered especially noteworthy 
service to the Ordnance Department dur 
ing the period between the wars when his 
engineering ability was freely given to 
the Department in its studies and plans 
for powder and explosives loading plants 
These researches were instrumental 
bringing Picatinny Arsenal—the famed 


Ordnance research and development cen 
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Equipment built by Delco Radio: AN/TRC 32 transportable control 


AIR CONTROL .-- from Delco Radio 


Delco Radio’s outstanding record of low- 
cost, high-quality, on-time mass produc- 
tion of electronic equipment for military 
applications has been proved in war and 
in peace. With all production facilities 
centralized under a single roof, Delco 
Radio can take raw materials through to 


finished product for considerably less cost 
than ordinary assembly contractors can 
and still assure on-time delivery. Take 
advantage of Delco Radio’s experienced 
engineering and uniquely different pro- 
duction facility when you need high 


quality units produced at lower cost. 


@y| PELCO RADIO 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 


GENERAL 
motors 








An Engine Generator 





@ For the design and manufacture of Electrical Equip- 
ment to meet special application requirements, Motoresearch 
can help you. We produce to your order without limitations of 
commercial standards. Thus, our flexibility in providing needed 
electrical and mechanical modifications, from usual standards, 
is the key to fast action by Motoresearch. All equipment is de- 
signed and processed to Military Specifications when applicable. 


The Engine Generator illustrated above is a self-contained Di- 
rect Current power supply, produced for installation in Armored 


Vehicles, and is typical of Motoresearch equipment. 


The above power supply is also furnished with electric motor 
drive or as a rectified power supply. Other Motoresearch spe- 
cialties are high frequency permanent magnet alternators with 
engine or motor drive and high frequency induction motors in 


size range of miniature through 5 HP. 


When you need special electrical equipment, send us your 
detailed specifications and schedule quantities involved. We 


will appreciate the opportunity to analyze your requirements. 


eal stonesennCH Company 


| Destguers | Special Electrical Equipment cS 
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ter at Dover, N. J.—to its present high 


position as a leader in this field 


@ ISIDORE CHESLER, research direc 
tor of the Eagle Pencil Company and a 


member of the American Ordnance Asso 


ciation for almost thirty years, died at 
Point Pleasant, N. J., on July 21, 1955 

During World War I, Mr. Chesler 
worked with Thomas A. Edison on ex 


periments leading to the development of 


instruments for detecting enemy subma- 


rines and torpedoes. Later he was ap- 
pointed upervising mspector of the am 
munition loading plants under Army Ord 


nance and in 1918 was appointed chief of 


the loading section, New York Ordnance 


District 

Shortly after World War I he joined the 
Eagle Pencil Company where throughout 
his career as an inventor and chemical 


engineer and as a skilled research man 
he was instrumental in making vast im- 
provements that give us the highly satis- 


factor y lead pencil used today 





SMALL ARMS STEEL CASE 

AMMUNITION COMMITTEE 

MEETS AT THE LAKE CITY 
ARSENAL, INDEPENDENCE, MO 


The Small Arms Steel Case Ammuni 
tion Committee of the A.O.A. met at 
Lake City Arsenal, Independence, Mo., on 
November 22, 1955, with Chairman Philip 
H. Burdett, Remington Arms Company, 
wielding the gavel. About forty members 
and consultants were present. Lieut. Col 
N. I. Reiter Ir Ordnance Corps com 


manding officer of Lake City Arsenal 


welcomed the group and stressed the im 
portance f the steel-case prograrn for 
small-arn immunition in an emergeré 


A. G. Tomassetti, Frankford Arsenal 
reviewed some of the background of the 
development of surface finishes for steel 
cartridge cases 

\ » Hitner Frankford Arsenal, re 
ported that progress on calibers 30 and 
7.62-mm. cartridge cases had been quite 
sati factory 

C. H. Nordstrom, Federal Cartridge 
Corporation, reported on the satisfactory 


) 
cold-worked caliber 45 case, using the 


3 draw process wit cold-rolled steel 
\. Travostino, Remington Arms Com 
pany lise sed the production of caliber 
30 carbine steel case by the Lake City 
Arse il using "1 process hased om the 
( hry c I unsville process ce veloned 
! rr \\ ! ‘ ‘ 
D. I At ml], Moe I t Div m of 
Thomas Industri ( liscussed some 
r the vorTk m the ") tee cas 














The Fairchild 

C-123 was especially 
designed for landings 
and take-offs on rough, 
unprepared fields 


During “Operation 
Shakedown”, the C-123 
was subjected to 

500 hours of rugged 
duty under all opera 
tional conditions 


FAIRCHILD C€C-123 
PASSES OPERATIONAL 
SUITABILITY TESTS 


Now being subjected to rugged tests for the U. § 
Air Force, the Fairchild C-123 Assault Tran 


port has proved it can withstand the rigors of 


any combat airlift mission and win an “A” for 
top performance! 


Shown above is an actual photograph of a C-123 
making a short field landing downwind over a 50- 
foot obstacle on a sandy, deeply rutted strip at 
Eglin Air Force Base During other tests the 
C-123 was flown in simulated front line combat 
airlift missions and proved its durability by land- 
ing and taking off on extra rough terrain in the 


shortest possible distance. 


The Fairchild C-123 is literally built to “take it 
tough” on any assigned Air Force mission 

another example of the rugged, hard-job depend 
ability built into Fairchild utility and logistics 


aircraft. 


A Division of 


Fairchild Engine and Airplane Corporation 


Ak~ 


FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 


++ - WHERE THE FUTURE IS MEASURED IN LIGHT-VEARGI 
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9 for the Navy (Mark V) and Army (T 
20 He also discussed another method 
1)-mm. cases using techniques 
o those used for the 20-mm 
H Proctor Electric ( \ 
A) col fic ce cast 
that the p ca deq icy 
ide by the cold-fl Ce 
oved and that surfac ! 
the le re . ii 
nittesr vas m greeme that 


" 
nee Corps should keep at lea 
f each type running to ensure at 
rocess and know-how for tu 


Exterior view of new Luria installation 


B E [ Lorn ZL CORPORATION GUIDED MISSILE BRANCH 
TEXAS OF HOLDS MEETING AT THE 


VISION 
GUIDED MISSILE CENTER 
IN FORT BLISS, TEX. 





Chooses 


LURI Standardized ane of r lage = ile 


Buildings Committers—Guidanee and Control, Pre 








ont ind Structures—met on Nove 
her 30 and December 1, 19 
( I Eksergian, chairman of the 
Guided Missile and Rocket Division, 
opened a meeting of the Guided Missile 
Bran n Uuilding No. 2 at the Ant 
aircraft Artillery and (Guided Missile 
Center, Fort Bliss, Tex. Maj. Gen. Paul 
W. Rutledge, commanding general of the 
center elcomed the Committes and 
explained the training mission of the 
center 
The Committees then held independent 
technical sessions under their respective 
chairmet Each Committee had two 
classified papers presented. followed by 
-_ questions and discussions 
oe, © SoS Setaihen showing Bell's rotor assembly Che Guidance and Control Committee 
under the chairmanship of Daniel E 
Noble, Motorola, Inc., presented papers 
THE “LURIA SYSTEM OF STANDARDIZATION” LOWERS YOUR BUILDING on. Pic Atioy ‘Transistor Its Chara 
COSTS... AND ADDS HIGH SPEED TO YOUR INDUSTRIAL EXPANSION \,)'<r-o"3lity and History” by Frank 





iger of transistors, Raytheon Manufac 





One of the primary reasons why Luria. Among the others are adapt- meine Company ee eae ee 
Luria Buildings were selected by  abilityand a flexibility of design that Transistors” by George C. Dacey. solid 
Bell Aircraft ...and became a vital make possible almost any type of state physics laboratories, Bell Telephone 
part of the world’s most up-to-date — structure and almost any type of S ehasatarion Tm 

facilities for manufacturing heli- architectural treatment. As a The Propulsion Committee under the 
copters...was because these stand result, Luria Buildings can be chairmanship of C. W. Guy. North Amer 
ardized buildings of structural steel “custom-built” to your ican Aviation, Inc., presented papers or 
components surpass the require- individual requirements “Reliability in Liquid Propellant Rocket 
ments called for in the building codes. .,.,.without sacrific- Engines” by A. ( Thatcher. Reactior 
But permanency of structure is just ing the advantages Motors, Inc.. and “Reliability and Desig: 
one of many assets provided by of standardization. Flexibility of Polysulfide Perchlorate 
Solid Propellant Rocket Engines” by 

D. B. Myers, Thiokol Chemical Cory 

LURIA ENGINEERING Company ee tiie Mahaitan doidie te 
511 FIFTH AVENUE, NEW YORK 17, N. Y. chairmanship of George J. Huebner 

District Offices: ATLANTA ¢ PHILADELPHIA ¢ BOSTON ¢ CHICAGO ¢ WASHINGTON, D.C, Chrysler Corporation, presented papers 
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STOP 
weeds 
all 


season 


Just one application of ‘*Telvar’’ controlled weeds around 


this security fence. Note the type of vegetation involved 
in untreated area at left. ‘““Telvar”’ is ideal for weed con 


trol around fences, railroad sidings, buildings and in 


stallations of all types. 


FREE ILLUSTRATED BOOKLETS describe how to control weeds and brush 
with Du Pont chemicals. Write to Du Pont, Grasselli Chemicals 
Dept., Rm. D-4032, Wilmington, De!. In Canada, Du Pont Company 
of Canada Limited, 80 Richmond Street West, Toronto, Canada 





Spray just 
once with 
Du Pont 


ELVAR 


WEED KILLERS 


When you use ‘““Telvar’’ weed killers, vegetation is 
killed through the roots and regrowth is prevented 
because the chemical remains in the soil provides 
residual action all season long. And low dosages (1 
to 1! 5 Ibs. per 1,000 sq. ft.) make it cost little for the 
results you obtain. Such low rates also mean less 
handling, less use of storage facilities 

““Telvar’ weed killers come as wettable powders, 
are non-corrosive, non-flammable, non-volatile, low 
in toxicity to humans and livestock 

Include ‘““Telvar’’ weed killers in your weed-con 
trol program this year. Prove to yourself how these 
products of Du Pont research can help cut your main 


tenance cost to new low levels 
. . o 


Where brush is a problem, lu l’ont Ammate® X 
weed and brush killer is the product you need. It kills 
more kinds of brush with unusual safety, With ordi 
nary precautions, ““Ammate’’ X may be used close to 


suc h crops as « otton, tomatoes, soybeans and peanuts, 


On all chemicals, follow labe struct sand wa }8 ofully. 


QUPOND weep .... BRUSH KILLERS 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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MALLORY: SHARON reports on Association Affairs 





Divisions and Committees 


on: “Investigation of Large Cast Missile 
Surfaces” by Virgil Nespolo, Northrop 
Aircraft Company; “Reénforced Plastic 
Design Studies for the ‘Rascal’ Missile” 
by L. K. Fero, Bell Aircraft Company ; 
and “Honeycomb Structures for Missiles” 
by A. J. Carah, Douglas Aircraft Co 
After luncheon at the Fort Bliss Off 
e entire group visited the 
Missile Brigade where Brig 
Gen. T. V. Stayton, brigade commander, 
briefed the group on the mission of the 
brigade and its organizational setup 
[he Artillery School was next visited 
where Brig. Gen. A. G. Franklin, Jr 
commandant, welcomed the group. A 
briefing by Col. M. M. Kallman, direc 
tor of the Department of Guided Missiles, 
was followed by representative instruc 
tional demonstrations covering Nike elec 
tronic matériel maintenance Corporal 
missile internal guidance maintenance, 
and Nike mechanical maintenance 
In the evening the Cruided Missile 
Branch joined with the Rio Grande Post 
of A.O.A. in a dinner at the Biggs Air 
Force Base Officers’ Mess. Chris Fox, an 
El Paso banker, acted as master of cere 
monies and introduced the many distin 
guished guests 
Brig. Get r. K. Vineent, from na 
tional headquarters, A.O.A., introduced 
the honor guest and speaker, Henry N 
Marsh, Deputy Assistant Secretary of 


GUARAN T EES the Army (Logistics). He gave an in 


formal and informative talk on “Offshore 


P lent the NATO ( tries’ 
faster titanium machining yeccroment is Ge ountries 


based on his personal observations and 


experiences as the representative of the 

@ Mallory-Sharon now guarantees that MST titanium and titanium _ Secretary of Defense in the planning of 
alloy mill products contain no more than '/10 of 1% carbon, maxi- that work 

On December Ist the entire Guided 

Missile Branch visited White Sands 

carbides which greatly reduce machineability, this guarantee assures = Proving Ground and was welcomed by 


mum. Since larger percentages of carbon result in formation of hard 


you that MST material has the optimum machining characteristics Brig. Gen. W. L. Bell, Jr., the command 
. ing general 

obtainable. The Branch held a classified session 
with the three Committees meeting to 
; e : gether to hear and discuss the technical 
tion time and cost. In addition, this low carbon level assures improved papers on “Matador Maintenance Phi 


Thus you can machine Mallory-Sharon titanium faster, save produc- 


notch toughness, fatigue properties, and uniformity of material. This losophy—Results in Field Use to Dat 
by Maj. George | Ingersoll, Assistant 
; for Guided Missiles, Tactical Air Com 
possible by ‘Method S” vacuum double melting. mand, Division of Research and Develop 


new quality standard, another first from Mallory-Sharon, is made 


" " . . ° . ment, Headquarters, United States Aiur 
Call us for your present requirements—or future plans—in titanium. _f,,.. 
For bulletin on Mallory-Sharon’s new Titanium—6% Aluminum-4% vas followed by a paper on “Engi 

" 4 st b Lieut. Col James P 
Vanadium alloy write Dept. E-3 bre » on 


Sands Proving Ground 
MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 1a paper on “Nike Quality —— 
by | 1). Paterson, Bell elephone 

Laboratori 
After lu ‘ with the Rio Grande 
MALLORY S HARON Pe S08 in the Ofer Mon 
White Sand the Technical Committee 
members and the Rio Grande Post mem 


bers and guests visited the missile hring 
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With MATS, his supply line can never 


be more than hours long 


No matter where our men may be, Military Air 


lransport—MATS—insures that supplies can 
reach them within hours practically anywher 
Essential here is the Douglas C-124, largest 
operational cargo transport. Able to fly 2000 
miles non-stop with a 25-ton payload, the C-124 
96% of all military equipment with- 
During Korea it not only flew 


but worked as a hospital 


can handle 
out disassembly 
high-priority cargo 
plane evacuating the wounded 


Looking to tomorrow, Douglas will have even 


larger and faster cargo transports, 
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ent of the ( 1? 
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iircralt read 


Defense is everybody's business. Develo, 


how Douglas works with military plannes 
needed. But human skills are also needed to fl 
If you want a career, the Air Force offers opportunit 


Pa First in Aviation 
™- 


ew 







Depend on DOUGLAS 
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ye” OFFERS 3 SENIOR 
ENGINEERING JOBS 





WELL WORTH 


LOOKING INTO! 





Senior Engineer 


TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop- 
ment and design of electronic 
test equipment for complete 





Senior Engineer 


MECHANICAL 
DESIGN 





6-10 years experience in 
missile or aircraft elec- 
tronic package design. 
Familiarity with vibration 
and other environmental 


problems essential. 











systems involving microwave and 
pulse techniques, adaptation of 
commercial instruments to special 
applications, preparation of pro- 
posals and the actual product 
design of electronic and electro- 
mechanical devices. Familiarity 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 











SYSTEMS 
PROJECT 


ENGINEER 














6-10 years experience in 
missile or radar electronic 
system development. 
Ability to direct systems 
engineering at the pro- 


ject level. 








Here are three especially attractive job 
opportunities for engineers who want 
to get on the ground floor in the impor- 
tant, interesting, and challenging phase 
of a new industry —guided missiles, 
Qualified men are given real job 
responsibilities with Bendix and grow 
with the development of what is not 
only the nation’s most important 
weapon system, but a project that will 
undoubtedly lead to new and impor- 


tant long-range commercial application. 


At Bendix you will be associated 
with top missile authorities and have 
at your command unexcelled engineer- 
ing and manufacturing facilities. Salaries 
for these top jobs and other oppor- 
tunities are open for discussion. Write 
today to: Mr. W. L. Webb, General 
Missile Bendix 


Division, 


Manager, Section, 


Products Bendix Aviation 
Corporation, 403 North Bendix Drive, 


South Bend, Ind. 


23 OTHER ENGINEERING POSITIONS! 


Bendix also offers unusual job opportunities for assistant 
engineers, junior engineers, and technicians, as well as a 
score of other assignments. A 30-page book describing in 
detail every phase of our guided missile operation will be 
sent to you on request. If you are interested in guided 
missiles, this book will interest you. Write for it today. 
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Divisions and Committees 


demonstration of 


rocket and missile firings 


site and witnessed a 


DIMENSIONAL STANDARDS 
AND METROLOGY DIVISION 
HOLDS ELEVENTH ANNUAL 
MEETING AT WATERVLIET 
and Me 
annual 
Arsenal 


january 26, 1956 


[The Dimensional Standards 


Division held its eleventl 
meeting at the W atervliet 

Watervliet, N. Y., on 
Louis Polk, president of the 
A.O.A 


Technical Divisions and Con 


trology 


Sheffield 


Corporation and vice-president in 
charge of 
mittees, has been chairman of this impor 


tant Technical Division since its forma 
tion and presided at this meeting 

Col. | S. Mathews 
commanding Watervliet 


to the 


Ordnance Corps 


fficer Arsenal, 


welcomed the Divisior arsenal, The 


arrangements made by Colonel Mathews 


and hi taff were outstanding, and a 


closer understanding between Ordnance 


and industry resulted 


The morning session was devoted to 


gaging and gage development 


for guns and 


papers of 

torpedoes 

technical director of the 
Naval Ordnance Pla 
presented a paper o 


Torpedo Ord 


E. J. Krueger 
gage laboratory 
Forest Park, Ill 
“Gage Development for 
nance,” in which he recounted the earl 
history of torpedoes and tied in the ac 
tivities at Forest Park 

Lieut. Col. John P. Stapp, U.S.A] 
Holloman Air Force Base, N. Mex 
gave an Air ‘Mea 


urement for Survival” describing his per 


Force paper entitled 


sonal experiences in subjecting himself t 
high decelerations up to thirty-five times 
the force of gravity while strapped to a 
rocket sled 

\ FE Masterson, Watervliet Arsenal 
presented an Army paper entitled “Gag 
ing Big Guns” and showed some of the 
earliest gages used for this purpose vitl 
their modert 


M. I 


enal, chairman 


counterparts 
Fruechtenicht, Frankford Ar 
of the Military Require 


ments Committee, gave a progre report 
tandards for gages 

I H. Fullmer 
Standards, a 


Specificatior ( ommittee reported m the 


on militar’ 


National Bureau of 


member of the Military 


status of the large-scale metrolog prot 


ect and Federal screw thread standards 


After luncheon the group was taken or 


a conducted tour 


of the arsenal and wit 


nessed a shrink 220). 


peration on a 


artillery The pinnacle of the tour 


was the rst showing of the Watervliet 


Arsenal 


ing ever ¢ igned specifically for use a 


Laboratory, the first buil 


il gage laboratory 
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TODAY LeTourneau Builds A 
the Corporal Loader | 


Another Machine for America's Defense 
Powered By LeTourneau Electric Wheels 





























Supersonic speed and terrific striking power are only two of the big advan- 
tages built into the Corporal Guided Missile Weapons System. 

Key factor in making this sleek new missile a successful tactical support 
weapon is ground mobility — the prime function of the LeTourneau 
Corporal Loader. 





This powerful vehicle = up the missile in rear storage areas, carries it 
“piggy-back” over highway or battlefield terrain to any forward area 
launching site, and erects it on the missile launcher for firing 


All these functions are handled with the same positive system of electric 
driving power and electric control that is now being utilized on other 
4 LeTourneau machines for America’s defense, as well as for exploration, 
logging, land clearing, and other heavy industries. Corporal Loaders are 


now being delivered to troops. 

The engineering and manufacturing facilities of R. G. LeTourneau, Inc. 
are ready now to help solve your problem. The Corporal Loader is sub- 
stantial evidence that it CAN be dane... with LeTourneau 





show how ( orporal 


Pe ee ae eae The “ photos 
Loadet h indk 5 missile for ce liv 


ery to launching site. This ma 


tetowentay 
i Ou RW EAL ny c chine was designed and built in 
conjunction with Firestone Tire 
& s EP NRO SREY a & Rubber Company, producers 


of the ¢ orporal Guided Missile 











Manufacturers of Heavy Duty Electrically Powered and Controlled Equipment 





GENERAL OFFICES: LONGVIEW, TEXAS 
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M QW one line to specify 


for lower cost payloads! 








TODAY’S NEWEST, MOST ADVANCED 
LINE OF EQUIPMENT 


The two most famous names in truck equipment 
—Gar Wood and St. Paul—now identify one 
advanced line of hydraulic hoists and bodies, 
Frate-Gates, truck-mounted cranes and winches, 
pole derricks and sanitary refuse collection units. 


Consider what this means to you in terms of 
engineering know-how behind the truck equip 
ment you specify. Gar Wood invented the 
hydraulic hoist . . . St. Paul developed it. Now 
this experience is reflected in such product 
advantages as smooth, efficient operation 
long, trouble-free service life . a minimum of 
maintenance attention 


Consider what this consolidation means in 
terms of better availability and service. Now 
one world-wide sales and service organization 
of leading truck equipment distributors can 
provide you with bigger values and better 
service. Your nearby Gar Wood-St. Paul dis 
tributor also offers prompt, dependable service 
on any Gar Wood or St. Paul equipment you 
may already own. 

Before you specify any truck equipment, get 
all the facts about today’s newest and most 
advanced line. Contact your nearest Gar Wood- 
St. Paul distributor, or write direct to Customer 
Service Department, Gar Wood Industries, Inc., 
Wayne, Michigan. 


GAR WOOD INDUSTRIES, INC. 


Wayne, Michigan + Richmond, California 





Plants in Wayne and Ypsilanti, Mich; Findley, Obie; 
Mattoon, Ili; Richmond, Calif 





~~. ie p+ '¢ ‘ ) 
yu ay / “5h lo 


Gar Woed 
Truck Movated Crenes 


Ger Weed 


Ger Wood %. Pow! 
Getes Winches 


Frote. 





NEW DEVELOPMENTS 





“FLYING BARREL” 


Che Office of Naval Resear« as awarded the Kaman Air 
cratt Corporation of Bloomfield, Com a contract to conduct 
research on an annular-wit g or ring-wing type air raft Best 
cle cribed a a fiving barre the ing consists of a circulal 
or barrel-shaped wing whic! open at each end and which has 


ed 


ae 





The ring-wing craft will take off vertically. 








| the body of the aircraft supported ide the barrel wing so that 
| ais isses over its insicle irface as well as over the outside sur 
ved 
The ring-wing can be power hb 4 convent il iston en 
ne or a gas turbine drivu ropeller or it can be jet pro 
| pe led by a turbine engine e craft can tab ff and and 
vertically as does a helicopter a fly forward at speeds com- 
urable to a conventional propeller- or jet-driven airplane 
“FLYING CARPET” 

The Army, envisioning a new concept in battlefield mobility 
has unveiled its own flying carpet » 200-pound \erocvcle 
that combines the principles of the helicopter and motorcycle 
The Aeérocycle has two rotary blades under a stand-uy 
that carr the infantryman to his destinatior sce page /&* 

Capalic of landing on either ground or sea, the Aérocy« 
relatively easy to operate \ 2-cycl 44 horsepower Mercur 
outboard motor can lift the machine into the air in a itter of 
econd It can carry a paviload of 300 pounds, has a maximun 
peed of 65 miles an hour, and a range of about 150 miles. The 
iachine vas deve loped by DeLacknetr Helicopter Ine Mt 
| Vernor N. ¥ 


| POWERFUL ENGINE 





The most powerful gas-turbine engine ever installed in a 
Navy craft is now undergoing tests at San Diego. Known as the 
r-522 and developed by the Solar Aircraft ( poration the 
engine weighs only 1,000 pound me-fourth the eight of a 
comparable internal-combustion engine al develops 500 horse 
power. Previous gas-turbine engines used in small craft de 
veloped approximately 200 horsepower 

| as. the I unite he ¢ < corporates the usual 
inherent characteristics mt othe mple cycle ras turbine It is 

ght in weight, easy t ainta idaptable to many fuels, has 
i lo vise level, and reliable even at very low temperatures 
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Iron dies, shafts, gears, drums, 
Machine Co., Cedar Grove, Wisc.., 


Output up...costs down in plant operating eight presses with Ductile Cast 
shoes and the like 
licensed by Inco to produce Ductile Cast 
Iron, turns out replacements that far outlast previously 


Engineers extend life of press parts... 





' 





State Foundry and 


Breakage problem solved. Ductile Cast Iron used 


on all 


at wide 
bore 
ment 








Still good after 


into case 


ised materials 376°F, 


Ss pre ‘ for backshatt ’ ong and 6” 
diameter th 1 air hole in center 
tile Iron t eed no S-hour replacee 
every two months, 


Longer life comes fr trength and toughne 

of Ductile Cast Iror Vet ou can read ma- 
chine fine-grained ear-re tant Ductile 
Cast Iron used for this heavy-duty crankshaft. 


| 


j 

tamping 875,000 blanks (left) 

(right). This Ductile Cast Iron die, 

oil quenched from 1750°F, and stre relieved at 
ve lops 55-58% Roch well ¢ 


up to 18 times with Ductile Cast Iron 


IMPRESSIVE RECORDS come from eight 
135-ton presses that stamp out 20-mm 
cartridge cases 
2. Where tool 


forty to sixty thousand cases 


steel dies averaged 


nou punched 
out by Ductile Cast lron dies. 


875.000 cases are 


2. Where steel backshafts support- 
ing 3000-pound clutch 
failed in about two months 

Ductile Cast Jron hackshafts 


have so far served 10 mont} 


assemblies 





‘ee 
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drums 


3. Where gray iron brake 
lasted six months maximun 
Ductile Cast lron replacements 


stiui operate after 14 monthea. 


Other advantages 


As press parts of cast iron and 
steel wore it or broke, Ductile Cast 
Iron replacements took over. That 
reduced downtime, production costs 
and maintenance, tor 

Despite its high wear resistance, 
Ductile Cast Iror ea to machine 


This advantage saves both time and 


2am ductile iron... the cast iron that can be twisted and bent 


labor a factor to consider in 
electing material for almost any ap 
plication 

Now replacing more cost mats 
rials in many fields, Ductile Cast Troy 
behaves bette in the shop a ‘ iu 
on the job. Get the full stor f th 
economica ron. It’ everal time 
tronger tha" gray cast iron and uy 
to 12 times tougher. Send for a op 
of “DuctiLe IRON, The Cast I) 


PHAT CAN Be BENT!” It’s filled wit} 


The INTERNATIONAL WICKEL COMPANY. inc 


67 Wall treet New York 5 N.Y 
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THIS IS 


AETNA-STANDARD 

















SEAMLESS TUBE MILLS 


Aetna continues to conceive many new ideas for the produc- 


===) 


tion of seamless tubing. This continued progress, plus reputa- 


























. 
tion and experience, helps Aetna Standard to continue as 
° world’s leading designer and builder of Seamless Tube Mills 
-_- ——— . . 
. 
. 
>. 
uo 
. 
. FLAT-ROLLED FINISHING EQUIPMENT 
° This is one of Aetna’s six major product lines. Flat-rolled 
° embraces such equipment as: Shearing and Classifying; 
Scrubbing and Drying; Recoiling; Slitting and Side Trimming; 
© Roller Levellers (two-high and tour-high); Reels of all kinds; 
. and many other products 
I - ~ 
. 
. 
. 
. 
. 
° CONTINUOUS COATING 
° This year Aetna will have completed the building of 25 
. continuous galvanizing lines, in addition to several terne 
e and electrolytic tinning lines. Aetna has worked closely 
with industry in this development and is considered the 
. pioneer in continuous coating equipment. 
- 
> 
. 
. 
ROLLS 
. 
Aetna specializes in manufacture of smal! and medium-sized 
. iron-base rolls. Aetna is pioneering in the use of Nodular 
. Iron for rolis and castings under trade name of Magaloy 
en —— ~ 
e ia 
: © 
. 
e Z = 
(©) 
. a 4 
. 
CONTINUOUS BUTT WELD PIPE MILLS 
. 
Over the years, new ideas and engineering accomplishments 
° have strengthened Aetna’s position as the only builder in 
. America of Continuous Butt Weld Pipe Mills. In recent 
e months, Aetna Pipe Mill equipment has been installed in 
America, in Canada, in Germany, in England, in Japan and 
° in Argentina, 
. 
. 
. 
. 
x . 
. 
. 
° COLD DRAWING 
. 


The world over, Aetna-Standard is recognized as the leading 
° authority and builder of cold draw equipment for tubes and 
This year marked introduction of several innovations 
such as the air gripper carriage and hook 


e bars 


ae by Aetna 
THE AETWA-STANDARD ENGINEERING COMPANY - PITTSBURGH, PA. 


_Aetna-Standard7 


PLANTS IN WARREN, ONIO + ELLWOOD CITY, PENNSYLVANIA 
GOOD EQUIPMENT BRINGS DOWN PRODUCTION COSTS 
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New Developments 





HYPERSONIC GUN 
A gun that fires projectiles at velocities eleven times faster 
than the speed of sound has been designed and built for the 
Abe rdeen 
the Univer 
In its present 


Laboratory by 
R. | 


weapon but a 


Proving Ground Ballistics Research 


sal Winding Company of Providence, 


form the gun is not a tactical 





Research gun fires test projectiles at Mach 11. 


research tool that makes it possible to investigate problems 


ranging from target damage to in-flight surface conditions. The 


latter are of the utmost importance in determining the design 
of hypervelocity projectiles, missiles, and rocket ships of the 
future to enable them to overcome the heat barrier 

Hydrogen is the propelling medium used in the gun and makes 


i 


possible the extremely high velocities attained due to its low 


density and high acoustic velocity. 


UNDERGROUND RANGE 


Cornell Aéronautical 
that it will build an underground 1,000-inch firing range for re 


Laboratory, Inc., announced recently 
search and development on aircraft small arms and ammunition 
The ballistic range, adjacent to the laboratory buildings in Buf 
falo, N. Y.., 


The range 


will be built under a contract with Army Ordnance 
will be an 84-foot tunnel 5 feet wide and 6 feet high, 
terminating in a butt containing 10 feet of sand 

The facility is expected to be used to study internal, external, 
and, to a limited degree, terminal ballistics of guns and small 
rockets. It may also be used to investigate the aérodynamic and 


stability characteristics of projectile bodies at supersonic speeds 


NEW STEEL SAMPLES 


The National Bureau of Standards has announced the availa 
bility of six new standard samples of stainless steel. The sam 
ples, carefully analyzed and certified for composition, are de 
signed for calibrating and checking spectrochemical methods of 
analysis. Together with a set of three spectrographic standards 
issued earlier, NBS standards now provide certified concentration 
values for determining most of the elements encountered in the 
analysis of stainless steels 

The new stainless steel standards are certified for concentra 


ms of six major and minor elements: manganese, silicon 


copper, nickel, chromium, and molybdenum. The three stainless 
steel standards issued previously are certified for nine trace ele 
lead 


ments: aluminum, boron, copper, molybdenum, niobium, 


vanadium, tungsten, and zinc, 


“FALL-OUT” METER 


A new instrument for measuring radioactive “fall-out” has 
been developed by scientists at the Naval Research Laboratory 
The device is small, simple to operate, and lends itself to low 
cost mass production for possible use by the public as well as by 
Civil Defense 


in the meter 


monitoring teams. The radiation detection element 


which is a battery-operated device, is a cadium 
crystal pro 


When 


it discharges and lights a small 


radiation falling on this 
vhich 


sulphide crystal. Gamma 


duces an electrical current charges a capacitor 


the capacitor is fully charged 
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The four thousand small boats in the Navy's 
emergency fleet range from whaleboats to 
air rescue boats. How to protect this fleet 
from deterioration—do it economically — 
and yet have all boats available for sea duty 
on a moment's notice was the problem 


faced by the Bureau of Ships, 


Canvas shelters developed pinhole leaks 
that rendered the canvas useless in less than 
a year. Temporary individual wooden shel- 
ters were built. These were found to be too 
cumbersome. The ideal solution was found 


in aluminum, combined with pole framing. 


Pressure-treated wood poles, sunk in the 
ground, act as both foundation and frame. 
Roof and sides are made of Aleoa Industrial 
Roofing and Siding. The result is a rigid, 
permanent structure, quick to build and 
economical to maintain. The shelters are 
supplemented by fixed trackage and mova- 


ble dollies. 


See the ALCOA HOUR, television's finest hour 


of live drama, alternate Sunday evenings. 


Your Guide to the Best 
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Problem: How to decrease upkeep costs 


of Navy small boats 


Solution: Pole-type shelters of Aleoa” Aluminum 











in Aluminum Value 












The first pole -type aluminum boat shel- 


ter has been erected at the PI iladelphia 
Naval Shipyard, 


Aluminum is best for many marine appli- 
cations, for the very same reasons it was 
specified here—resistance to corrosion, light 
weight, long-term economy. Aluminum 
Company of America, 850-C Aleoa Building, 


Pittsburgh 19, Pennsylvania, 
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Trae Pow 
OF THE: 


The far West's mightiest battery of 
hydraulic and mechanical presses, in the 
same skilled hands that produce 
world-famous Norris-Thermador products, 
are at your disposal. For projects 
requiring large volume runs of 


heavy metal stampings, cold 





extrusions and deep-drawn 


metal products, military 





assignments in rocket 








and ammunition com- 

ponents — for magnetic 

amplifiers, voltage regulators, 

pulse transformers, and geophysical 
applications in the field of electronic 


development, look to Norris-Thermador. 


Ordnance « Electric Bilt-in and 

Console Ranges « Electric Bilt-in Wall and Portable 
Heaters « Electric Water Heaters 

Evaporative Coolers « Fractional Horsepower 
Motors « Compressed Gas Cylinders 

Auto Wheels « Transformers « Stainless Steel 
Copper Bottom Cookware « Porcelain-on- 

Stee! Piumbingware ¢ Oil Stoves 


WORE 


5215 Sout 


Division and Subsidiar 
THERMADOR ELE 
A. J. LINDEMANN 
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New Developments 





neon lamp. The lamp flashes on and off 
as the capacitor charges and discharges 
Ihe rate at which it flashes indicates the 


intensity of the radiation 


QUIETER AIRCRAFT 

An aircraft propeller development that 
engineers once believed impossible to pet 
fect is being put into service to make ait 
line travel quieter and smoother for pas 
sengers and crew 

Known as “synchrophasing,” the idea 
was originally developed by the Hamilton 
Standard Division of United Aircraft 


Corporation ten years ago but was shelved 


at that time for lack of customer interest 
Now it has been revived because of the 
increased problems of noise and vibratior 
resulting from today’s higher engine pow 
ers and larger propellers 


Synchrophasing 1s an electronic systen 


for keeping the propeller ot multi 
engined aircraft in step with split 
second accuracy When synchrophased all 


propellers turn at a specified angular re 


lationship to each other. This is in addi 
tion to synchronization, which holds al 
propellers at the same number of revol 


tions per minute. The result is a marked 
reduction of noise and vibration within 


the airplane cabin 


LONG-RANGE RADIO 


An Army jeep radio with a range of w 
to 2,000 miles has been developed by the 
Signal Corps Engineering Laboratories 
Fort Monmouth, N. J. Four times more 
powerful than the standard vehicle radio 
used in Korea, the new model not only 
has longer range but gives clearer signal 
and gets through more often 

A transmitter-receiver, the jeep-mounted 
radio can be coupled with the Signal 
Corps’ lightweight 100-word-a-minute 
teletypewriter to relay voice and teletype 


messages concurrently 


AURAL APPROACH SYSTEM 


A new carrier approach system whicl 
enables the pilot to keep his eyes on the 
carrier deck and not on his instrument 
panel is currently being considered by the 
Navy Bureau of Aéronautics and will be 
tested at the Naval Air Development Cen 


ter Johnsville Pa. With the me 


tem the pilot approaching the carrier 


hears a steady tone in his earphones if 
' 
his speed is correct. If he approaching 
too fast, a high-pitch pulsed tone is heard 
Contrarily, if the pilot's speed is too slow 
j | 


the tone is low pitched. The rate of pulsa 


tion of the tone increases with departure 
from the desired approach speed 
IONOGRAPHY 

A new method of producing radio 


graphic images without the use of photo 
sensitive materials has been developed by 
the Naval Ordnance Laboratory. Throug! 


the new system, called ionograpt y, X ray 
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BROACHING’S BEST 
for SMALL PARTS, too! 








. for example, tives CAMERA PARTS 
are typical of the smaller items that 
are being surface-broached every day 


on double ram and single ram type 


BROACHING 
MACHINES 





The slot and flat on the camera part, above, 
are simultaneously broached on this small, 
rugged LAPOINTE DRV Broaching Ma- 
chine. A double work nest, provided with 
hydrau‘ic clamping mechanism, accepts two 
stacked parts at each of two stations. 
Production: 4 parts per stroke, 500 finish-broached 
parts per hour at 80% efficiency! 

Tell us what you are making — perhaps we can 
help you! 





5 ton, 42-inch stroke Double Ram, Vertical 


Ask us about the powerful, vibration-free 
ELECTRO-MOTIVE DRIVE which is avail- in 
able on horizontal, vertical and continuous LAPO NTE Broaching Machine. 


types of LAPOINTE BROACHING MACHINES. 








LAPOINTE BROACHING of small parts gives you 


+ greater production, 
+ better finish on machined surfaces. 


THE |LAPOINTE| MACHINE TOOL COMPANY __ 


“= HUDSON, MASSACHUSETTS « U.S. A. LAPOINTE 








In England: Waetlerd, Hertlordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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ionization of air discharges an electrically 
charged surface. The surface is on the 
recording plate, which is developed by 
immersing it in an insulating liquid of fine 
deve lope r particles 

The plate may be cleaned for reuse by 
wiping or by submerging in a conductive 
liquid which will discharge the plate and 
release the particles which make up the 
image. Advantages are significant in the 
field of ordnance where present film and 
processing costs are high and not always 
available. With the new method there is 
an inexpensive reusable plate, and low- 


cost daylight inspection is possible 


PLASTIC TRUCK TOPS 


\ removable one-piece molded Fiber- 
glas cover for pickup trucks is being pro- 
duced by Eastern Glas Laminates, Inc., 
of Meyersdale, Pa. The new top provides 
an insulated shelter for contractors, farm- 





idee 


AS EASY AS 


A, B...K 


The alphabet of lethality culminates in K-kill—instantaneous 
destruction of target aircraft. 

The Armament Divisions of Aerojet-General develop and 
manufacture antiaircraft ordnance of outstanding accuracy, 
penetration ability, and destructive power. 





Pickup truck with one-piece shelter, 


@ Ordnance Rockets © Gun-Boosted Rockets @ Pyrotechnic Rockets and 
Signals @ Guided Missile Wurheads @ Rocket Launchers @ Artillery 
Projectiles @ Mines @ Fuzes @ Bombs @ Rocket Heads @ Destructors © 
Explosive Bolts @ Reefing Cutters @ Demolition Devices @ Anti-Submarine doorsmet The top has front and rear 
Warheads @ Flash and Smoke Markers @ Parachute, Cockpit, Wing Tank, windows, and optional crank-out side 
and Bomb Ejectors windows with Fiberglass screens are 


availabk 


ers, surveyors, sportsmen, and other out- 


Reinforced Plastics Corporation of 


Vineyard Haven, Mass., is manufactur 


Pod ~ . 
— ing a Fiberglas-reimforced plastic en 
—~v ss , 
\ closure for the jeep. There are two side 
= ar) ; hich <lid 
7 doors and a rear door which siides upward 
( —~\P¥ 





with only six fastenings 


‘ ( inside the roof. The whole top is quickly 

yY VA removable, being held to the jeep body 
f p/ 

NEW TRAINING AIDS 

Seven new training aids are scheduled 

, . to be used throughout the Army and its 

\ Reserve units in the near future, effecting 

. large savings in manpower, money, and 

equipment. The devices are: (1) a sub 

caliber mortar trainer; (2) a stereoscopi 


range finder; (3) remote-controlled auto 


. matic targets; (4) operable transparen 
cies of various weapons showing vital 

* net ORPORATIO 
GC: c A N parts im action; (5) an electric-eye 


rifle; (6) a tank turret trainer; and (7) 





A Subsidiary of AZUSA, CALIFORNIA an atomic-bomb simulator About eighty 

The General Tire & Rubber Company SACRAMENTO, CALIFORNIA other training devices are under develop 
ment 

MOnmOe POWER FOR ATR POWER The training tools were developed by 
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For want of a nail the shoe is lost, 


for want of a shoe the horse is lost, 


, ’ j 
for want of a horse the rider ts tost, 


George Herbert's statement applies to electronics 


today is il did to riders three centuries ago The 
point may hve illustr ited by considet nv a vital 
electronic unit made up ol thousands of com 


ponents If the least of these component fails. 
the whole unit may fail—-and with it a strategic 


military mission 


Phe problem of reliability is becoming increasingly 
import int as the science of electroni vivances 
“Black boxes” are hard pressed to perform more 
complic ited tasks with increasing efficiency. And 
at the same time, the requirements call for smaller 
dimensions. Notwithstanding environmental 


unknown, every 





hitherto 





extremes of an order 





resistor, capacitor and relay must perform reliably, 


Each “nail” is critical, 


That is why RCA is continuing its vigorous search 
for ways and means to increase the reliability of 
every component in an electronic unit. This pro- 
gram never ceases It follows through from design 
to field evaluation. Everything learned is immedi- 


ately applied toc urrentdeve lopme ntand produc tion, 


In seeking a degree of electroni: perfection never 
before attained, RCA joins hands with others in 
this field. This matter of reliability is an industry 
challenge to be met by ingenuity, brain power 


and engineering knowledge where ver it is found, 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


CAMDEN, W.J. 
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the Army Participation Group of the 
Navy Special Devices Center, Office of 
Naval Research, Port Washington, N. Y. 


TINY REPEATER 


A cheap and easy-to-use device that 
lets a combat soldier talk for upward of 
thirty miles over his field telephone is 
being perfected at the Army Signal Corps 
Engineering Laboratories, Fort Mon 
mouth, N. J 

[his is achieved by splicing a very 
small but rugged “repeater” into a tele 
phone line about every six miles. Once in 
stalled, the new device works automati 
cally without adjustment for the life of 
the equipment. Heart of the new device is 
a pea-sized transistor that replaces two 


earlier vacuum-tube repeaters 


STATIC-FREE LAMP 


A new fluorescent lamp that causes no 
radio interference is claimed to be the 
most efficient light source now available 
for use in sensitive electronic work areas 
Developed by the Cold Cathode Lighting 
Corporation of New York, it has been 
successfully tested by the research labora 





tories of the various branches within the 
Department of Defense. The new lamp 






Transistorized 





ee is now in use in numerous military instal 
\ sein \ 


; ' lations and has operating characteristics 
Me 
og \ that exceed the radiated interference re- 





quirements of the military specifications 


* e 
Q U a n ft i ty ad n d a Uu a | + ty pertaining to lighting and interference 


control, 
A semifluid synthetic grease, developed 
by the Naval Research Laboratory in co 
AMPLIFIERS UNLIMITED — Compact packag- tit Aonergper haps dye 


: tags operation with the Navy Bureau of Ord 
ing...custom-like precision... volume 


production and time-table delivery is avail- 


nance for aircraft machine guns, appears 
to be suitable for a wide range of uses 
able for your defense amplifier projects. involving low temperatures and icing 
DuKaone, a pioneer in electronic develop- em conditions. It includes rust-inhibiting and 


ments since 1922, will produce amplifiers in 


Centr 
any size, capacity and production volume. 
A wire or phone call is all that's needed. 


antiwear additives and is compatible 
with the oil-resistant rubber used for “O” 
and “T” rings in the pneumatic feeder 
systems for aircraft machine guns, 





Contact Government Division, DuKane Cor- 


poration, St. Charles 11, Illinois. 
SMALL ELECTRIC EVES 


The increasing use of photoelectric 


r ' 
( 
Flexif o tercom 


% 


equipment in automation has developed 


DuKane's commercial electronic products have es- 
the need for much smaller light sources 


tablished their superiority in schools, hospitals, fac- 


tories and offices. Details available upon request and photocells than the conventional ones 


and Ess Instrument Company, Bergen 





c 


ound Slidefilm Projector field, N. J., has developed miniaturized 
pickup units to meet this demand. The 
units measure only 1'% inches in length 
by 11/16-inch in width and can be readily 
located to monitor, count, or control very 
small objects as well as large ones. They 
operate at high speed and may work 
either by direct cut of the light beam or 
by reflected light as in the case of regis- 
tration in printing, packaging, etc. 
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: ECONOMY in FORGING 
} STARTS with the CUTTING! 





YOU CAN STEP UP OUTPUT 
and QUALITY with “BUFFALO” 
Billet Shears 


th, eee 


First, the high cutting rates of “Buffalo” 
Billet Shears step up your production. The 
big No. 17 at right shears six 9” squares 
or 10” rounds per minute, and speeds are 
correspondingly higher in our smaller 
models. Second, your cuts are clean, square 
and uniform. The knife penetrates only 
3/16”, localizing an accurate vertical frac- 
ture. Write today for Bulletin 3295-B and 
see the “O” Factor* features that make 
“Buffalo” Billet Shears your most eco- 
nomical and accurate means of preparing 


stock for forging. 


*The “QO” Factor—the built-in Quality 
which provides trouble-free satisfaction 


and long life. 





BUFFALO FORGE COMPANY 





534 BROADWAY BUPPALO, NEW YORK 
Canadian Blower & Forge Co., Ltd. Kitchener, Ont 
DRILLING - PUNCHING ce SHEARING . BENDING 
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SAVE METAL and WORK 
IN METALWORKING 
PLANTS 


~ 





~ with 
RELIANCE SNAP RINGS 


Are you looking for a means to reduce 
high product cost? The two most logical 
items are materials and labor. Reliance 
Snap Rings can save on both. Previ- 
ously it was necessary to machine an 
oversized shaft to form a _ shoulder. 
Now it is possible just to machine a 
groove and snap in a ring, saving ex- 
pensive metal and many hours of ma- 
chine time. These rings can be used 


as bearing races, serve as 





shoulders on shafts or in 
Write for 
full details found in free 


counter-bores. 


Engineering Bulletin 55. 


RELIANCE DIVISION 


EATON MANUFACTURING COMPANY 


510 CHARLES AVENUE MASSILLON, OHIO 


SALES OFFICES: NEW YORK CLEVELAND DETROIT 
CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 
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MATERIALS PROGRESS 


George S. Brady 





Scarce Materials and Atomic Energy.-Quantity production ot 


1 


a number of hitherto scarce materials required for atomic-energy 


plants and jet engines, at prices that will make them commer 
cially acceptable, may be the real test of our ability in industt al 


preparedness. Pure zirconium metal is one of these key new 


material 
Less than five years ago, eighty-cight per cent of all the zircon 


consumed in this country went mto ceramics, refractories chem 


cals, and foundry sand. Only a small percentage was used in 


ferrozirconium and zirconium powder for additions to alloys 
and for pyrophoric uses. Until a recent date only one Bureau 
' 


of Mines pilot plant was producing pure zirconium metal! 


Private facilities have now come into production, but the cost 


of pure hafnium-free zirconium is still around $32 a pound, an 


the quantities available are far below the needs for the con 


templated expansion of atomic-energy power plants 
Zirconium plentiful in nature, theoretically twice as plenti 


ful as copper, but no low-cost method of reducing it from it 


ores has vet been developed 


In previous articles in Orpnance, particularly in “Research 


ind = =Materials September-October 1949), and 
Le idership in Raw Materials” 


tandards for the use of materials in World War II 


Econom 
(January-February 1950), | said 
that the 


vere already out of date and that scientific developments in 


equipment were now far ahead of developments tm basic pro 


duction of needed materials, or of our willingness to cast asic 


old methods and make the expenditures necessary to produce 


the materials quickly and cheaply, and that “we tend to believe 


that this rich country can buy security (in stocks of materials) 
without sacrifice.” 
Let it be noted well that the 


Federal budget for 1956-1957 allocated for direct resear« 


amount of money in the new 
h and 
development by the Defense Department and the Atom: Energy 
Commission alone is $2,110 millions, while only $16.9 mill 
are provided for the Bureau of Mines resources work, and 
smaller amounts for other agencies engaged in production ar 
utilization development 

It is to be noted also that last year only 4.3 per cent of th 
students in our high schools studied physics, which is the basi 
of all engineering, but is an elective course in most schools. Cor 


menting on this, Herbert Hoover is quoted as saying If ou 
country is destroyed it will be by a flood of elective 
But these statistical facts are only a part of the story. The 


upply of trained engineers may be low, but the fact remair 


that the astounding developments in new products are lx 

created largely by young enthusiastic scientists who disdai 
tablished precedents and refuse to believe that the problen i 
moossible while too many of the older men who manage the 


luctant to cast aside the heavy 


woducing industries are often re 
investments in old methods and equipment and turt quickly 
enoug! to the me A 

For those of us 
War II and who saw the “ImMpo hle”’ 


plished quickly and effectively 


who lived through the experiences of World 


things that were accom 


by the determination and mutual 
cooperatior f these very same met ve are concerned that 
these still serious times of Cold War, progress in the basic 
duction of the scarcer metals, especially in such aspects as the 
electrochemical production of metals from low-content ores 
so slow as to lag years behind the new-equipment need 


It would seem that the boards of directors, who are the wate 
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Sf inting-w« the Man 


Who Was the Wild West 











"In a fe WwW jumps my horse brought mec alongside the rear hunting for healthy, exciting action It’s a salt fying port, 
buffalo. Raising old ‘Lucretia Borgia.’ I killed the animal 1 Sport that challenges wit retiexes, stamina and skall 
with one shot.” Chalk up another a William I, Cody, the kaqually mportant, hunting is known for building self-re 
Old West's own Buffalo Bill. liance and endurance... in its own way le Iping to keep 
But Cody, dead-eye plainsman that he was, enjoyed hunt- our nation strong, 
ing all kinds of game, as hus ciaries show: “I took the best loday, the great American t idition of hunting can be 
aim I could get in the dark the bear rolled over dead or perpetuated only by thoughtful preservation of wildlite 
"The next day was spent in hunting jack-rabbits, coyotes Throughout the country, hunting associations are coop 
elk, intelope and wild turkeys.” And from a hunt un the erating with public agencies to promote proper conserva 
Rockies: “We espied a herd of elk, which meant plentilul tion. Do vour part in preserving this heritage om of 
and excellent meat. We at once started in pursuit,’ loday. support one of these groups no I. |. du Pont de Nemours 
Buffalo Bill is considered the symbol of the American hunter & Co. (Inec.). | xplosive Dey t.. Wilmington 98, Del 
yet in the field he could get just as tense and excited asa GET YOUR FREE BOOKLET i alii 
youngster on his first hunt. To Cody, hunting was more wh \ rifle club...win Ranger Shooting | Suest 
than a pastime—it was a challenge, a thrill and a reward / men’s Service Bureau, Departme 1).2 


rolled into one. % -S Arms and Ammumnm i Institute, 250 I ford St. 
NG 


Since pre -Revolutionary days, Americans have looked to New York 17, N. ¥ 


DU PONT SPORTING POWDERS 


WORLD-FAMOUS SINCE 1802 


Pa 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Materials Progress The seed assembly at the top, about six the pressurized hot water, which might 
inches thick, consists of several plates of also be heavy water (deuterium oxide), 

ways to the financial investments in new zirconium-uranium alloy welded together as heavy water is a better absorber of 
plamt, do not apply to bas production to form a box, and four of these boxes neutrons This coolant water passes 
the principle that guides the young scien form cruciform-shaped areas in each of through the seed assemblies at a velocity 
tist; namely, that every major “impossi which 1s a cruciform-shaped control rod of 20 feet a second and is kept just below 
bility” can be divided into a series of made of hafnium metal a temperature of 636 degrees Fahrenheit . 
minor possibilities, each of which can be Phe zirconium-uranium alloy plates are which is the saturation temperature for 
done in turn until the “impossibility” is clad with Zircoloy, an alloy developed by the operating pressure of 2,000 pounds 
accomplished the Westinghouse Electric Corporation per square inch 

Zirconium was mentioned above as consisting of about ninety-eight per cent Uranium alloy is used in the seed as 
only one of the scarce metals that must pure zirconium with small amounts of sembly plates since it is the metal with 
be brought into greater and lower-cost tim, nickel, chromium, and iron. The seed the highest multiplication constant, but 
production, The pressurized-water type assemblies contain fifty-two kilograms of these plates are clad with zirconium to 
of atomic power reactor for the new Ship highly enriched uranium 235 prevent corrosion in the superheated pres 
pingport power plant is a large user of The basic element of the reactor blanket surized water 
zirconium, It is one of seven different is a Zircoloy tube about ten inches long Various parts of the reactor plant, such 
types of atomic power plants already filled with uranium oxide and closed on is exchangers and pipes, are of AISI 
projected by scientists each end with a Zircoloy plug to form a Type 304 stainless steel. Stressed parts 

It is perhaps not the most efficient of solid rod. The rods are assembled ir are made of Inconel X, and rubbing parts 
the seven, and, with scientific develop bundles of one hundred, and a stack of are of Stellite The magnetic slugs for 
ment forging ahead, it may be out of date seven bundles gives a total depth of about control rod positioning are of martensitic 
long before its original fuel supply is con six feet. This stack of rods contains about stainless steel. Large amounts of nickel 
sumed, But its cost is moderate, $85 mil twelve tons of uranium oxide are thus needed in the constructions 
lions for a 60-million-watt plant with an Most of the direct power comes from It can be seen that the American ideal 
initial fuel life of 10 years, and it will the fissioning of U-235, but about & per of having large numbers of self-contained 
produce an enormous supply of by-prod cent comes from the fissioning of U-23% atomic power plants in the next five to 
uct heat that can be transformed into At the start about 0.8 of an atom of ten years, delivering large quantities of 
additional power plutonium is formed from each atom of — electric energy at a cost of about six mils 

Except for the hemispherical heads, L’-235 fissioned, but this gradually in per kilowatt hour for long periods with 
which are steel forgings, the reactor ves creases, and eventually more direct power out additions of fuel, will require large 
sel, 33 feet high and 9 feet in internal comes from the fissioning of plutonium supplies of zirconium, hafnium, nickel, 
diameter, is built of carbon-steel plates The zirconium alloys are needed be cobalt, beryllium, and a number of other 
with a 0.250-inch stainless-steel cladding cause of the intense corrosive effect of strategic metals 







You can draw———form THIS... from THIS... with 







simple, inexpensive die-sets on Tue economies of automation and 
constant-flow set-ups need not be de- 

pendent on high cost dies. The versatility 

FA '? U a] A a of Farquhar Production Line Hydraulic 

Presses makes it possible to draw and 

form intricate shapes by progressive 

operations using simple, low cost die-sets. 


i ia RESSES The economy of these presses is not 
PRODUCTION L Re ca confined to reduction of tooling/cost. For 
eg instance, the four column presses illus- 
trated here provide areas for loading and 

' 

| 





unloading from four directions provid- 
ing maximum flexibility in setting up a 
constant flow of material in a production 
line operation. 

Maintenance costs, too, are minimized 
by sound engineering and construction. 
Easy accessibility to all moving parts is 










FARQUHAR] 






| an important maintenance feature. 
ir j Farquhar engineers are ready to help 
‘ you select the right units for your pur- 
~# naa” poses from our wide range of presses. 


Send for this fact-full catalog +++it describes the 
basic types of Farquhar Production Presses. 
Write: A. B. Farquhar Division, The Oliver 
Corporation, Press Dept., York 32, Pennsylvania 





OLIVER 


PRODUCTION PRESSES 


DRAWING © FORMING ¢ FORGING « STRAIGHTENING ¢ BENDING « FORCING © ASSEMBLING ¢ EXTRUDING « AND OTHER OPERATIONS 
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4 
ess or Vacuum Sinter! 
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THE PROBLEM — Industry and Government are engaged 
today in a gigantic effort to develop new alloys and stronger 
metals. The future security of America depends on the success 







« 







of this program. Powder metallurgy, possessing unique advan 
tages not common with any other process, can solve many of 
4 ihe tough metallurgical problems created by the jet age 


THE FACILITY — Metal Carbides, a pioneer in powder metal 
lurgy, is well qualified by the experience of the past 25 year 
to help solve your particular problem. Our modern, well 
equipped plants of over 100,000 sq. ft. are at your disposal 
manned by skilled technicians and metallurgists capable of per 
forming every technique known to powder metallurgy. Here are 


the facts 


THE PROCESS — our equipment is varied and complete 
Cold pressed and sintered parts can be processed in a vacuum 
or controlled atmosphere. Hot pressed parts can be produced 
up to 30” in diameter, up to 100” in length, and up to 5000 Ibs 
Other available processes include vacuum casting, centrifugal 
casting, hot forging and vacuum impregnation 


Vv 
HEA ¥ METAL THE MATERIAL — Our experience covers the processing of 


(HIGH DENSITY ALLOY) 
carbides of tungsten, titanium, tantalum, molybdenum, chromium 


nd columbium. Extensive experiments have also been con 
ducted with various borides, silicides and oxides. Combinations 
of metals and ceramics have been developed which show great 
promise, and new possibilities seem unlimited 


THE ANSWER — Metal Carbides has found that by com 


bining the best features of the above processes with the right 
combination of metals and materials totally new advantage 
[oem 4 result. Whether you require a structure that is porous, dense or 
‘ : tough or a material that will withstand heat, corrosion orf 
ors ? sees, shock — let us put our experience to work helping you reach 
xa : ; ’ your objective! Metal Carbides Corporation, Youngstown 7, Ohio. 
- *ecae . 
» 6 ‘ ar «<< ° 
3% "3 Send for new 84-page Catalog No. 55-G. 
‘ Mepcccacee?” ‘ 
P 





COMPRESSOR BLADES AND 
TURBINE BUCKETS FOR 
JET ENGINES 


WIRE, WRITE or PHONE particulars of 
your problem or objective and we will 
advise promptly what our Powder Metal- | HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
lurgy technique can do for you. HEAVY METAL . CERMETS - HIGH TEMPERATURE ALLOYS 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


March-April 1956 835 














The Nation's largest independent producer of malleable and pearlitic malleable 
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for HEAVY 
DUTY service 
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The 2-speed truck axle is a must 
under varying load and road conditions 
because it provides a tailor-made ratio 
for every condition, But it takes a 
severe beating under heavy duty con- 
ditions encountered in logging, mining, 
farming, etc. 

That's why Eaton Manufacturing 
Company, leading producer of 2- 
speed axles, specifies pearlitic malleable 
-— from National — for several vital 
parts. For Eaton knows that pearlitic 
malleable has high ultimate strength... 
resists wear under heavy loads at high 


MALLEABLE CASTINGS 


6e°o 


speeds possesses excellent non- 
seizing properties. In addition, pearlitic 
malleable can be given a smooth finish 
... can be either liquid or air quenched. 
And perhaps most important of all, 
pearlitic malleable machinability index 
ranges from 80 to 90 (B1112 steel = 100). 

Look your product over critically. 
Pearlitic malleable castings—from 
National —can replace costlier fabrica- 
tion methods . . . can offer opportuni- 
ties of reduction in weight, machining 
and assembly time. aa 


Photos: Courtesy Eaton Manufacturing Company 


NATIONAL %c's% CASTINGS COMPANY 


Cleveland 6, Ohio 
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But the atomic power plant, even in its 


1 smaller units for 


many variations and 
powering sips, is only one of the many 
new developments that call for higher 


production and lower costs of the scarcer 


strategic materials 
Materials \ large use of 
cobalt in World War II was 


] 


in cutting alioys and wu 


Cutting 
tungsten and 


tungsten carbide ; 


cemented ith cobalt. The consumptior 
of these two metals for such use now ap 
pears hewled for drastic reduction—a 
number of cermets and metal oxides 


showing promise as superior materials 
4 new metal oxide cutting tool soon to 
irboloy Di 


be commere 1 by the ( 


N 


vision of General Electric Company, has 


shown as high as twenty-five times the 
wear life of standard carbice it higher 


cutting speeds than were previously pos 


sible 


This type of cermet, containing no 


scarce strategic materials, is a noncon 


ductor of heat, the heat being carried 


t 


tool almost 


away by the chip, leaving the 
cool to the touch, thus giving the 
bility of the 


possi 
elimination of coolants that 
sometimes deform the work 

Vulcanization by Radiation.—Since 
General Electric's success with the cross 
linking of polyethylene by irradiation to 
increase the strength and heat resistance 


of the pla ti the Air 


Goodyear Tire & Rubber ( 


Force, with the 
rmpany ha 
been working on the vulcanization of rub 


ber by radiation without the use of sul 


phur 

Irradiation with gamma rays produce 
cross linking by direct carbon-to-carbot 
bonds, and appears to be more stable thar 
when cross-linked with sulphur. An ad 


vantage sought by the Air Force in the 


curing of rubber by irradiation is the 
possible great reduction im time now con 
sumed in the vulcanization of heavy se 


tions 


Fast-rising Balloon —An improved ra 


lhosonde balloon that wiil rise almost ver 
tically to a height of 15 miles at 1,800 
feet a mimute has beer developed by the 
\rmy Signal Corps. It made of Neo 
rene, and 7 feet in diameter, inflated 
ith 300 cubic feet of hydrowen. Previou 
maller balloo could rise only 1.000 feet 
i minute and often wandered out of radi 
range 


Chemical Nickel Plating Kanigan 
chemical nickel plating is being used in 
Englar 1 by llhright Wilson, Ltd.. to 
vive a hard, corrosion-resistant coating to 
iluminum parts and also to plate carbon 
teel parts substituted for stainless-steel 
irts 


The Kanigan plate is 91.5 per cent 
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It’s mighty cold 


where these valves 
are going! 


LIKE ALL CLARY CONTROLS 

for guided missiles, the valves 
you see on this page are 

built to withstand extreme 
environmental conditions 
They are required to operate in 
temperatures ranging from 
160 degrees above zero to 


320 degrees belou 
Their reliability and watchmaker 
precision are characteristic of 
all Clary automatic controls 
We're very proud that Clary- 
manufactured valves and other 
Clary components have been 
chosen for such important guided 
missiles as Firestone's Corporal 
North American's Navaho 

and other Army and Air Force 
missiles. 


COMPLETE, FOLLOW -THROUGH 
SERVICE on automatic controls 
is a Clary specialty and includes 
@ DESIGNING AND TESTING to 
established specifications and 
envelope drawings 

@ PRODUCTION-ENGINEERING of 
parts or complete components 
covered by your prototype 
sketches or drawings 

@ MANUFACTURING of precision 
components to established 
drawings and specifications 





So when reliability and 
service are vital in your plans, 
please call Clary 

Above left, gote-type propellant valve; 


right, check volve 
Below CORPORAL" propellant valve. 


registers 


AUTOMATIC CONTROLS DIVISION, 
DEPT. NA16, CLARY CORPORATION 
Sen Gabriel, California 


Creator of automatic controls, electronic equipment, aircraft components, business machines 
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nickel and 8.5 phosphorus, used in solu 
Toroid magnetic cores hig lo Reali li 
g 5 uniforn onporous plate even on intri 
cately shaped pieces, and it can be made 
Centricores and og thong hy eer ll 
heat re tant, as the melting point of the 
plate is 890 degrees Centigrade 


motor ocean-going yacht, Morac Muor 


7 


's " 
Sf ip fy 


stamped ring types lee Ac, abilaitiin 


built at the Beaumer ird of Saunders 





j 4 ¢, Ltd.. was designed for the Britis 
mpany to ow the advan 
tage f aluminum in shipbuilding. The 
72-foot icht has a beam of 16 feet, a 
7-foot draft, and 45-ton displacement 
The hu framed longitudinally witl 
i i system of frame 
give transverse strengt Che entire frame 
is ot aluminum alloy plate inert-gas 


welded, and the double-skin superstruc 
| / 
l 


[he masts are made from aluminun 


plate 0.25-inch and 0.20-inch thick, oval 


haped a butt-welded fron alt-sectiot 
profile The 10-foot sections of the masts 
are butt-welded to give the 70 feet for 


the mainmast and 46.5 feet for the mizzer 


The motor launch and deck boats are ° 
also entirely of aluminun The fre 
water and fuel tanks are built into the 
hull ving mucl pace Che better dead . 

eight ict t permit maller draft 
and lower power requirement Mainte 
nance costs will be low 

Aluminum Tank.—Another successful 
experimental use of aluminum is in the 
2.5-million-gallon tank built by the Chi 
190 6 Brid lron { mpany for the 
Mississippi River Chemical Company 
Selma, Mo., for storing an 83-per cent 
ammonium nitrate solution. The tank 

. 128 feet in diameter and 26 feet high 
Now ready to assist you The dowels ot paws of coke 
yi alloy 5052, the floor and roof are of alloy 
@ With engineering data expressed in terms of fundamental $0053, and the internal structural sup 
4 ports are of alloy 6061-T6 
measurements made on instruments available in every mag- 
netic core user’s laboratory. One-piece Die Casting.—Light weight 
@ Included in Bulletin C-1 are thirty-five curves illustrating compactness, and elimination of machis 
. y were obtained | ve deslan af a ame 
reliable permeability and core loss properties of toroid cores mg wer nee as ney ahah 
d f hi + bility ll ys in 001", 002” and ties n c ao eae adie ca — 
” * or th ousing o he rattsman rotary 
004 thickness. Consistent with our methods of presenta fom soemer, eeneesl fee Gee Sieh 
tion, the technical information in this bulletin is compiled in Seve Division. Scare Rachacl Com 
simplest form compatible with accurate definition. We invite peun, The heusien, faitedies Ge feat 
you to write for this data. edec-trimming wheel and the diecharn 
@ Magnetic Metals Company has pioneered mass production ee aitioas ik ok a taean tee 
2 i? aluminum allo ser s 5 ‘x 
of magnetic core units to each individual requirement. These 4 y used t : 
features of Magnetic Metals Company’s prompt and reliable sie 
performance have always been uniquely tic New Lighting Pixtures.—By the use of 
cast aluminum lighting fixtures bolted to . ‘ 
the front of building twenty-six tect 
MAGNETIC METALS GCormmpaNny °°" % tte: econ ss fee 
poles from the streets. Still another new , 
HAYES AVENUE AT 2ist STREET « CAMDEN 1, N. J. sae inte elieceiiimatin An fine din inet iain 
scree! for drive-in theaters. A 300-per 
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BENDIX LINKAGE TYPE POWER STEERING — Because Bendix* BENDIX HYDROVAC POWER BRAKE —With over four million 


Power Steering is of the linkage type, manufacturers find it in use, the Bendix Hydrovac* is the world’s most widely used 


especially adaptable for production line installation without ex- 
tensive engineering changes. Manufacturers can now meet the 


power brake for commercial vehicles. This overwhelming 
preference for Hydrovac is a result of sound engineering 


ever-increasing demand for power steering more efficiently and design, exceptional performance, low original cost and mini- 
more economically with Bendix Linkage Type Power Steering. 


BRAKES « POWER STEERING + POWER BRAKING + CONSTANT VELOCITY UNIVERSAL JOINTS « HYDRAULIC REMOTE CONTROLS 


BENDIX [%2°%'S SOUTH BEND mor". — “Qometyy7 


‘ 
AVIATION CORPORATION 


mum service upkeep. Make the industry's choice your choice, 
rer. or 


Export Seles Bendix international Division, 205 Bost 42nd Street, New Yor 17,6 ¥ 





about dollars, decibels, and delivery... 


a el) ee ee 
vses Ti-built CIC and height finder radar 


and dependability of military apparatus and systems 


Tne need for stretching the national defense dollar 


the need for maximum decibels sensitivity for maximum 
detectabilits the need for meeting cheduled delivery dates 

and, most important, the need for reliability to assure 
successful missions and to cut maintenance costs all these 
are considered fundamental design parameters at Texas 
Instruments leaders in the design and manufacture of 
airborne radar 


Pi-built APS-45 radar and APA-56 radar indicators 
have joined the AEW forces now patrolling the skies around 
America’s borders. They are the most recent of a long line 
of radar and sonar systems for search, communications, 
navigation, fire control, and missile control produced by 
Texas Instruments... with an outstanding record for meeting 
delivery dates 


Whatever the assignment over a wide range of 
electrical, electronic, magnetic, and mechanical devices and 
systems TI engineers develop and design for better per- 
formance and more economical production. At their disposal 
are manufacturing resources that include a quarter century 
experience in designing and producing electromechanical 
systems for industrial and military applications and a 
quarter million square feet of plant facilities located in a very 
excellent dispersal area 


For fundamental design and development ... for manu- 
facture of reliable systems that save weight, space, and power 

for scheduled commitments delivered on schedule call 
on Tl application engineers, Write to Apparatus Division, 
Texas Instruments. 


. TEXAS INSTRUMENTS 


oO 
| Te 
/P 
Ce ppreorrPorRawrte co 


6000 LEMMON AVENUE DALLAS $8. TEXAS 
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picture brightness i 


cent 
claimed for le screet produced by the 
{luminun pa f America at Ver 
on, Calif ) 1ade of 6-inch aluminun 
tongue-and-¢ extrusiot fitted 

t 


gether to giv h appearance of a sean 


less surface 


Lightweight Typewriter.—The Italia: 


also are pushing ahead in the use 


aluminur The Olivetti Lettera 22 port 
able typ ter, recently brought into 


' 


American market, weights only 8 pound 


3 ounce The light weight and 


exce 
tional ruggedness were made possible b 


the use of aluminum pressure die casting 


Aluminum in Automobiles.—U se 
aluminur nm passenger automobile 
increa The use on 1955 models i 

average of about 0) 
pounds | vith one company using 
70.5 pounds on its deluxe sedan. Alcoa et 
gineers estimate that 262 pounds of alumi 
num “could be feasibly used” on a stand 
ird automobile 

In spi of the fact that the Gover: 
ment la year rejected another ‘roun 
of new aluminum capacity, most engi 
helieve that projected 
insufficient for needs. ° produc 
tion of ahout 3 billion pounds, 7 per cent 
above I lid not equal increased de 
mands 

Consumption for building constructior 
nineteet 1x of the total wrought 
aluminum, is now ahead of the use for 
transport equipment, and the use for du 
rable consumer! goods and machinery 


reached twenty per cent of the total use 


*f an emergency it is believed 
that the requirements for transport equip 
ment and electrical uses will rise fron 
the present total of twenty-five per cent 
to a major percentage of total aluminum 


produced 


Fiberboard Carrier —The new Multi 
Trip bottle carrier now being produced 
by the Container ( orporation f America 
Chicago, Ill, which is good for fifteer 
trips back and forth with twenty bottles 
indicates that in the next emergency 
heavier wooden cases may be more fully 
replaced by light paper cartons for carry 
ing and storing ammunition and military 
supplies. The carton is made of one piece 
of solid fiberboard, which can be water 
proofed. It contains no staples, and the 
closure top has double flaps that are 
closed by merely pushing downward 

The carton comes flat. 210 to a pallet 
instead of the usual 49 to a pallet for 
stapled containers. The “glue” used is a 
modified vinyl resin which i waterproot 


and stronger than the fieberboard itself 
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CURTISS-WRIGHT 


OCKET POWER wu BELL X-2 


The rocket engine that powers the new Bell 
X-2 is one more example of the advanced 
design concepts that have earned for Curtiss- 
Wright its leadership in the aircraft industry. 


Exploring the problems of the “heat barrier” 

where windshields melt and ordinary air- 
craft metals disintegrate . . . the X-2 employs 
a thrust equal to the power that drives a Navy 
cruiser at high speeds. Searing through the 


THERMAL sonic barrier (yesterday's problem) and far 
BARRIER beyond, it will gather data vital to America’s 


future in the air. Its pilot will be able to throt- 
tle the engine up and down, for faster or 
slower speeds, and start or stop it at will 
He will select from a wide range of throttle 
positions ... proportioning his fuel and con- 
trolling rocket thrust... another Curtiss- 
Wright first that makes rocket power practi- 


cal for tactical aircraft. 


Other advanced propulsion systems 
developed by Curtiss-Wright are pow- 
ering leading airlines to new records 
as they go in service on latest re-equip- 
ment programs ... are providing our 
air forces, and those of our allied na- 
tions, with long-awaited bonus power 
for today’s spectacular developmental 
as well as operational aircraft. And 
there is more ... much more .. . to 
come from Curtiss-Wright. 


YOUNG MEN! JOIN THE U.S. AIR FORCE 

a = 

Te) rite — mre 
BARRIER 


Investigate Career Opportunities 
At Your Nearest Recruiting Office 


PROPELL 


by CURTISS-WRIGHT 


S'2 2 A'8 © Seats eee oe eae 
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CATERPILLAR ANNOUNCES 


THE NEW NO. 977 


Here’s the new boss of the excavator-loaders...the new Caterpillar No. 977 Traxcavator. The 
No. 977 has important new features which greatly increase productivity and dependability. 


FEATURES OF THE NO. 8977 TRAXCAVATOR 


96-in., 2'4-cu.-yd. bucket 

100 HP CAT* Engine, with ample power to “bury” the 
bucket and lift big loads 

Newly-designed bucket tips back 40° at ground level 
to retain heaping loads 

More than 11% ft. of dumping height make it easy 
to load any truck or railroad car 

Steel bumpers on lift arms allow rapid jarring of 
bucket, and 50° discharge angle helps to empty sticky 
materials fast. 

Automatic kick-outs put bucket in “hold” position 


at maximum height and position bucket for digging 
on next pass. Easier operation and faster cycle times. 


£ 


SN oe lll lil all Bl ah at 


lath all 


Advanced hydraulic system, with pump protected by 
full flow filter. 

Hardened, spool-type operating valves located in 
large tank, protected from dirt or damage 
Long-lived, trouble-free oil clutch. 

Fast, one-hand bucket operation. High seat for com- 
fort and visibility 

Five forward speeds to 7.4 MPH; four reverse speeds 
to 7 MPH 

Each track controlled by heavy-duty dry multiple 
dise steering clutch and contracting band brake 
Tools for any job: 3-yd. bucket for light material; 
9-tooth quarry bucket; heavy-duty bucket; skeleton 
rock bucket; log and lumber fork. 


3 
High lift, 

with over 11% ft 
of dumping height. 

















TRAXCAVATOR’ 


[—----------- 


MAIL TODAY! 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A. 


Please send full information about the new No. 977 
Traxcavator. 


Name 





Office 


Address . - —— 


City Zone 


Fast, sure 
dumping of sticky 


4 
| 
| 
| 
| 
! 
! 
! 
! 
! 
! 
| 


Now three sizes of Traxcavators are available for all 
your excavating and material-handling need They're 
unit-butlt machine oO eMcient that find they 
match or excel competitive equipment with nominally 
You can choose the right Trax 
cavator for your job from the No. 933 (1 cu. yd.) the 
No. 955 (1% cu. yd.) or the No. 977 (2% cu. yd.) 


greater bucket size 


To get complete information on the new bi of the 
14-cu.-yd 


t mall the coupon at left 


U.S.A 


excavator-loaders, Caterpillar’s new 100 HP 
No. 977 Traxcavator, ju 


Caterpillar Tractor Co., Peoria, Ilinol 


CATERPILLAR 


“Caterpillar, Cat ord lrasceveles ace @agtetered Trademarks of Gaterpeie: | rector Co 
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NEW...the 400 cycle 


vernistat® 
a.c. Potentiometer 


you asked for! 


The 400 cycle Vernistat is an a.c. potenti 
ometer-type voltage divider that combines 
high linearity and low output impedance. 
It is essentially a non-dissipative element 
adaptable to high temperature operation 
Size and mounting dimensions are designed 
to the BuOrd specification for a size 18 
synchro. 


Here are the details: 

* high linearity, inherent in the design 
principle, is maintained over the life of the 
unit, 

* low output impedance eliminates need 
for isolation amplihers in many applications 
* high output current capability. 

* low phase shift — less than 90 seconds, 
depending on model. 

* ean be coupled with synchros, resolv 
ers and other well as 
ganged, 


components as 


* nonlinear functions can also be gen- 
erated. 

Class 5 ball bearings, centerless ground 
shaft, and an aluminum housing machined 
tolerances combine to make the 
Vernistat a precision instrument. Shaft seals 
will be supplied where they are required by 
environmental conditions. 


to close 


check these 


specifications: 
Linearity Tolerance ......... 20.05% 
Minimum Output 
Voltage Increment 0.01% 


Output Impedance. .less than 130 ohms 


ieenre 130 v max. 


Input Voltage 


Input Impedance... .vp to 75,000 ohms 


*Trademork 


. 
vernistat 
division 
PERKIN-ELMER CORPORATION 
Norwalk, Connecticut 


844 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics.— Additional details have 
been made available concerning the U. S 
earth satellite program, Project Van 


guard, Dr. Joseph H. Kaplan, chairman 


of the U. S. committee for the 1957-1958 
International Geophysical Year (IGY) 
stated that about ten satellite rockets 


would be launched 
It is expected that about half of these 


“long-playing rockets LPR) will estab 
lish orbits around the earth at altitudes of 
200-800 miles. The lifetime of the LPR 
may vary from about two weeks at 200 
miles’ altitude to a year at the higher 
altitudes 

As it now stands, the Vanguard pro 


gram is being supported by the Defense 
Department with the Navy acting as the 


service-coordinating agency However, 


the program is to be under civil control 


with special funds being appropriated by 


Congress. It is now expected that the 
LPR will be made of three stages, one 
stacked atop the other 

The Glenn L. Martin Company, of Bal 
timore, Md., will build the first stage 
which will be powered by a General Elec 
tric liquid-propellant rocket engine. This 
first, or launching stage, may be an ad- 
vanced version of the Viking rocket 
Combined, the three rockets may weigh 
about 15,000 pounds ready to fire. Pres 
ent record for the Martin-built Navy re 


search Viking rocket is 158 miles 

The Navy 
awarded a contract for the 
of the LPR to the Aerojet-General Corp 
Calif. This 


stage will be propelled by a liquid-pro 


Department recently 


second stage 


oration, of Azusa, second 
pellant rocket which may be an improved 


version of the lerohee research rocket 
Acrobee rockets 


of reaching altitudes of 


have capa 


180-200 


The present 
bilities 
miles 

has yet 


Although no announcement 


been made concerning the third stage of 
LPR, 


high-performance, solid-propellant rocket 


feelings are now that it may be a 


which will boost the recording instru 


ments of the satellite to a final speed of 


some five miles a second or more. The 
outward appearance of the LPR will 
probably resemble the 2-staged I’ and 
Wae Corporal combination which some 


years ago set an altitude record of some 


250 miles 


It is planned to use the U.S.A.F. long 
range-missile proving ground in Florida 
as the launching site for the first Van- 


guard firings. In order to give the satel 


lite radio contact with a large number of 


surface stations, the LPR flight path may 
be inclined some forty-five degrees from 


north 

Because of the earth's rotation, the 
satellite will pass over a different por 
tion of the earth on each 90-minute triy 


around the world. This technique will en 


LPR to 


parts 


able the cover most of the im 


addition 


portant f our globe. In 


launched in an east 


added 


from the 


the satellite will be 
velocity (the 


of the 


erly direction to give 


gain will result velocity 


earth's rotation ) 


Because of the compact size (exact 


size and shape have yet to be disclosed) 
the satellite will broadcast data only 
once every 60-90 minutes (to conserve 


electrical power) to some 200 ground sta 
Van Allen of the U. S 
Upper Atmosphere Research Panel stated 
that the schedule of the satellite 


and 


tions. Dr. James 
exact 


telemetering frequencies would he 
published and available to all 
purpose of Project Vanguard 


Sucl 


Primary 


is to collect data about our earth 


phenomena as solar radiation, cosmic-ray 


and particle bombardment, atmospheric 


composition and density, electrical and 


magnetic fields, etc., will be studied in the 


IGY 


Tracking 


program 


and observing the satellite 


will enable scientists to get more exact 


measurements of the size of the earth and 


surface listances over long ranges Ir 
addition, the slowing down of the satel 
lite will give clues to the density of the 
atmosphere at various levels. Much of 


this information is expected to come from 


a compact package weighing no more 


than fifty pounds 


Missiles.—Five new U. S. missiles have 


been reported to be in various stages of 


missile of un 


antitank 


development. Corvus is a 


disclosed capabilities. Dart is at 


rocket which the Aerophysics Develop 


ment Corporation is developing for the 
Dove is a 
air-to-underwater weapon being developed 
Kodak Fairchild 
is working on the The 
Army Hawk by Raytheon is said to be a 
surface-to-air 


Army Navy air-to-surface and 


by Eastman Company 
missile 


Goose 


missile which is designed 
for low-altitude air defense 
The 


Vike missile is to join three other 


missiles now According 
Nike is to be 
of key 


Meanwhile, a 


overseas 


to the Army used in the 


air defense areas in Germany 


model of Nike is @x 
pected to better range and altitude capa 


The Air Force 


new 


bilities at higher speeds 
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Military coding equipment takes one pulse and 
inserts it into a delay line and in effect sends it 
over a number of paths, each of different lengths. 
Combining the output of the paths gives a pulse 
train with pulses spaced in accordance with arti- 
ficial length of the path. Ordinarily the flexibility 
of the equipment is limited by the fixed taps in the 
delay line and the accuracy is established by 
auxiliary circuitry. 

Now Admiral research has developed a com- 
pletely new type of delay line which is infinitely 


variable within its over-all capacity. It is adjust- 
able with the greatest facility for any desired 
interval, The accuracy of this line is limited only 
by the accuracy of the measuring equipment. 
Moreover, the Admiral delay line requires less 
complicated switching apparatus. Weight and bulk 
are reduced. Fewer components permit faster 
production at lower cost. Here is one more exam- 
ple of Admiral’s capabilities in the field of military 
electronics. Address inquiries to: 


Admiral 


CORPORA T 


Government Laboratories sitden 


Chicago 47, Illinois 


Look 10 Admiral ror 

@ RESEARCH e DEVELOPMENT @ PRODUCTION 
in the fields of: 

COMMUNICATIONS, UHF and VHF, airborne and ground. 
MILITARY TELEVISION, receiving and transmitting, airborne 
ond ground. 

RADAR, airborne, ship and ground. 

RADIAC « MISSILE GUIDANCE « CODERS and DECODERS 
TELEMETERING « DISTANCE MEASURING « TEST EQUIPMENT 
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FACILITIES BROCHURE 
describing Admiral plants, 
equipment and experience 
sent on request. 


ENGINEERS! The wide scope of work in progress at Admiral 
creates challenging opportunities in the fleld of your choice 
Write to Director of Engineering and Research, Admiral 
Corporation, Chicago 47, Illinois. 


845 
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Solution to the “impossible” 
gear problem... 


may be as near 
as your phone! 


Fellows has built their reputation on 
the solution of tough gear production 
problems. Fellows engineers can 
draw on knowledge that comes with 
over 50 years in the design and 
application of every type of high 
precision gear. 


Fellows makes a complete line of 
equipment for cutting, finishing and 
testing gears. The Gear Shaper—in 
addition to cutting gears—can also be 
used to cut many intricate non-gear 
parts such as sprockets, cams and 
irregular shapes at low cost. 


Let Fellows tackle your problem... 
just call Fellows or write to any of 
our offices explaining your gear 
problems. 


THE FELLOWS GEAR SHAPER COMPANY, 

Head Office and Export Department, Springfield, Vermont. 
319 Fisher Bldg., Detroit 2 

5835 West North Avenue, Chicago 39 

2206 Empire State Bldg., New York 1 

6214 West Manchester Ave., Los Angeles 45 


Branch Offices: 





Gear Production Equipment 


846 





Rockets and Guided Missiles 





some time along with th« 


The 


Vatador has been in Europe now for 


Army Corporal and Honest John 


latter rocket was r¢ 
cently placed in operation in Japan 

The Matador is powered by a J-33 turbojet engine, is launched 
with the aid of a solid-propellant booster rocket, and has a range 


Che 
a liquid-fuel rocket 


reported to be im excess of 500 miles Corporal has a 


| / 


propelled by ( mitric 


and is 

Honest 
powered by a solid-propellant charge 

Iwo of the big guns in the missile field are also in the news 

The ballistic (ICBM), Atlas, may not 


make its appearance for several years according to the Defense 


shorter range 


acid and jet fuel) John is a shorter range ballistic mis 


sile 


intercontinental missile 


While powerplant requirements to carry a multiton 
(Mach 10-20) 


more 


Department 


vehicle at speeds in the hypersonic range to dis- 
5,000 miles can 


field and in the 


tances of now be met, experience in the 


guidance critical aérodynamic heating regions 


will be nee ded 


Solution of guidance problems associated with intercontinental 


ranges may be somewhat simplified with the new megaton nu 


clear weapons. We are also gaining know-how in guidance witl 


the ever-growing family of missiles. However, more critical is 
the so-called “heat barrier” associated with high-speed flight 
At the supersonic aircraft their skins 
heated to 100 degrees Fahrenheit. At twice the speed of sound 
the Fahrenheit 


aluminum alloys lose about half their around 450 


speed of sound, have 


temperature jumps to 400 degrees Common 
strength at 
degrees 

Although the flight time of the ICBM is likely to be on the 
order of thirty minutes, and flight within the atmosphere will 
be short, the problems associated with heating at speeds of Mac! 
10-20 the ICBM 
atmosphere on its near-vertical plunge to its target 


It is quite likely that data gathered from the retardation of 


will be severe—especially when reénters the 


the earth satellite, more complete knowledge of the upper ex- 
tremes of the atmosphere, and materials progress will be of 
value in dealing with the heat barrier 

It is now probable that the Army Ordnance Redstone missile 
will have a range capability of over 500 miles. The surface-to- 


surface rocket is to be produced by the Chrysler Corporation at 


Warren, Mich., and the 25-ton weapon is said to be sixty feet 
long. Several firings have been made in Florida, and Redstone 
is said to be the largest U. S. rocket yet tested 

Other American missiles which are in various stages of de 
velopment or production are Snark, Bomarc, Falcon, Rascal, and 
Navaho for the Air Force; Loki, La Crosse, and Hermes for 
the Army; Regulus, Sparrow, Terrier, Sidewinder, Bulldog, and 


Petrel for the Navy 


Solid-propellant booster rockets not only have 
The old 


Propulsion. 


been improved but are also growing up familiar rocket 


assisted take-off (Rato) using smoke-producing potassium per 
chlorate is now on the way out. The new Aérojet ISKS-1000 
gives 1,000 pounds of thrust for 15 seconds with little or no 


smoke due to the use of ammonium perchlorate 


The new Rato unit enables a higher degree of safety at take 


for 


airport 


heavily loaded aircraft or under unusual temperature or 


altitude 
Administration certification for commercial aircraft 


oft 


condition The smokeless unit carries a Civil 


\eronautics 


Dr 


“ommiuttee 


Joseph H 
for 


rocket alone can supply 


Kaplan 


Interna 


Research Rockets.—According to 


Chairman of the United States the 


tional Geophysical Year, the many of 


the needed answers in the field of solar-terrestrial relationships 


Che entire problem of determining an adequate solar index for 


such effects as solar-weather relationships, sudden ionospheric 


ind 


seems almost totally dependent upon measurements made from 


geomagnetic disturbances, and cosmic-radiation increases 


rockets. 
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| “CLINE-BUILT 20mm! 


Since 1912, Cline Electric has been produ ing electrical 
apparatus for special applications. More recently, 
Cline Electric has been producing 20mm guns of quality 
in quantity. At Cline Electric, quality and quantity 
are integrated in design, development, research, 
production and service—on both prime 


contracts and subcontracts 


CLINE ELECTRIC MANUFACTURING COMPANY 
3405 West 47th Street . Chicege 32, Illinois 
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Practical data on 
10,000 MATERIALS 
at your fingertips 











Select the RIGHT 
MATERIAL for the job 
—Quickly . . . Easily! 


ere is an outstanding 
handbook of practical 
data on materials, providing 





much 








i vast store of nees 
information on selecting and 
specifying materials. Easy t 
consult and written as not 
technically as feasible, it 
presents the most pertinent 
facts on thousands of mate 


A practical metals, alloys, refra 





rials 
ag hee noe tories, abrasives, woods and 
agents, many others. All are arrange 
neers, execu nd indexed for quick easy 
tives, and de reference. Refer to this star 
signers ard work for the most hely 
ful facts on properties ise 
sources, for thousands of nat 
Just Out! iral and nthetic mater 
needed hy purchasing agents 


product engineers, factory ex 


8th Ed. 


MATERIALS 
HANDBOOK 


his book puts the 
engineer and execu- 


ves, ote 


George 4 Brady 


tive in command of a 

wealth of constantly Colonel, U. S. 
useful information and 

data a short cut t Army (ret.) 
essential facts needec { Eighth Edition. 
in the selection and 

specification of mate 1018 pages, 
teed ate cae com 0.8 % VO Rus 
me . seeking pate trations, $11.00 
riais ofr new produc 5 





or processes and in 

checking your require COLON e L 
ments for new or im GEORGE 6&., 
proved materials that BRADY ha } 
may fill them better. It long experience 
assembles the most pert: engineering and 
nent facts to enable you production, and 
to make quick compari held the positior 
sons, avoid checking of Colonel on the 
many sources mdse Staff of the Dire« 
mote possibilities wet tor of Productior 
quickly to the few ma Army Service 
terials best suited to a Forces 

specific purpose 








Covers many new materials developed 
for today's technology 


heen to include de 
materials 
newer heat 


Special attention has 
scriptions of the new 
as semi-conductors, and also the 
materials being used in jet engines 


Covers 
Bearing 


given 


electronic such 


resistant 





Metals 
Oils, and 
Radioactive 
And many others! 


Fabrics 


(sreases 


Metals 
Lubricants 


Aireraft 
and Fibers 
Minerals. Military 
Materials, Steels 


10 DAYS' FREE EXAMINATION 


| McGraw-Hill Book Co., Inc., Dept. ORD-3 ! 
| 227 W. 4lst St, New York 36,N.Y. | 
Send me Brady's MATERIALS HAND 

BOOK for 10 days’ examination on approval | 
In 10 days, I will remit $11.00, plus few 
cents for delivery return 


Chemicals 


costs or brow ok 


postpaid, (We pay delivery costs if you re 
mit with this coupon; same return privilege 

lPRINT 

I Name TETTTITITILITTET LT 
AGETORR cecccccccessccccccccceseccecese 
City .rccccess Zone State 


pCompany 


| Position 


jheor price and terms 
write McGraw Hil 


miside U.S 
Jut'l., N.Y. ¢ 


ORD! 


—_—=—- eS es TS Tre eel er oer Oe err er Cr er 
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ARMAMENT ELECTRONICS 





electronic 


BRELIABILITY of 


military use 


compo 


nent parts for has been the 


subject of many discussions, reports, and 


art les in recent years The concepts and 


panaceas expounded, however, have varied 


widely, depending on the poimt of view 


For instance, the military, the equipment 


builder, and the component manufacturer 


is each influenced by such factors as tac 


tical, engineering, production, statistical, 
economic, and management considera 
tions 


considerations must be co 


effect 


All these 


ordinated to improved reliability 


rhe ultimate objective is the procurement 


tactical military 


of an item for use in 

equipment, Since the military specifica 
tion is the mechanism for such procure 
ment, such documents can and should 


play an important role in the attainment 


of reliability 
It is felt that a 
ispects of research and ce velopment, pro 


review of some of the 


reparation of electronic 
the 


duction, and the { 


part specifications will show means 


by which it is hoped reliable parts will be 


made available to the designer and to the 


producer of electronic equipments 
activi 


(1) 


environmental de 


The research and development 


ties in the postwar period aimed 


correcting component 


hciencies, (2) serving the miniaturization 


trend, (3) exploiting new electronic fab 


rication techniques, and (4) developing 


component families 


new families of 


integrated microwave 


have yielded “quality” 


components (some entirely new in con- 


cept) so essential to the reliable perform 
ance of military gear 
The Army over the past ten years has 


sponsored extensive research and devel 


opment in most areas of component ac 


tivity The ruggedized meter, hermeti 


sealed button mica capacitor, sealed 
l'-27) 


high-temperature 


cally 
(MII 


pacitor 


transformer glass ca 


selemmum rect 


electrolytic capacitor, non 


jacket 


fier, tantalum 
contaminating RF cable quality 


tube sockets, high-temperature mica and 


glass trimmer capacitors, and the QO series 
of power connectors can be cited as some 
of the most significant advances primarily 
emphasizing the critical environmental 


of the 
The development of 


aspects component problem 
design techniques 
(Class H) 


and pulse transformers with prac 


for high-temperature audio, 
power 
tical production features has relieved a 
difficult 


high-temperature 


particularly problem involving 


both ambi- 


operating 


ents and miniaturization of inductive com- 
ponents 
film high dielectric 


ceramic 


The metal resistor, 


constant capacitors, the cast 


power resistor, high voltage selenium 


rectifiers, the new Type C and miniature 

Type SM RF connectors, the sub 
miniature toggle switch, and the modern 
sealed sensitive polarized relay are some 
of the more outstanding developments in 


vhict 


reductions im size and 


extensive use today epresent sig 


ruficant weight 
over the World War II counterparts 

In the field, entire series of 
hand 


standard rectangular 


microwave 


components with broad width have 
been established for 
Also, 


modulator and 


guides high-power, low-loss pulse 


microwave components 


have heen evolved for radar systems 


(high-voltage pulse cables and high 


power bidirectional couplers, loads, and 


power meters) 


Although the 


provement of environmental performance 


serious problems of im- 


of components have been progressively 


reduced over the past ten years through 


research and development, new develop 


ment problems have been raised that are 


currently being resolved specific com 


ponent programs 


Among such problems are continually 
higher operating temperatures, still 
smaller components demanded by minia 


turized equipments, higher orders of elec 


trical performance needed in new devices 


still higher microwave power demands for 


radar systems, and the urgent mobiliza 
tion need for greater automaticity and 
lower costs in electronic circuit produc 
tion with the Signal Corps’ printed cir 
cuit (Auto-Sembly) system 

The following objectives collectively 


represent the immediate development 


problems anticipating equipment needs 


for the next several years. As these pro- 


grams proceed to completion they will 


be progressively complemented by newer 
rhe eds and trends 


programs reflecting new 


changes in military objectives, and ad 


vances in electronic technology 


(1) 


temperature 


Improved _ reliability—extended 


operation, improved rugged 


ness and electrical performance, improved 


environmental resistance: (2) Miniaturi 
zation; (3) High electrical stability 

capacitors, resistors, cables (4) Im 
proved assembly techniques (5) Im 
proved waveguide components: (6) De 


velopment of optimum design procedures 


—transformers, coils, pulse cables: (7) 
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Ls | 
Ope oReration 
0/064" 6150 Aluminum 








One operation 
164° 2480 Aluminum 









One operation 
- 0.025° RC70 Titanium 


4 CINCINNATI HYDROFORM 
MACHINES AT NORTH 
AMERICAN AVIATION, inc. 
26" mochine in 


One operation 
0.051 61SO Aluminum 















Two operations 
0.032° 5250 Aluminum 


These ire typi il 
duced on two Cincinna 
at North American Avi 
ing has increased their « 
intricate! haped part 
types of materiais rangi 
titanium at 
development and production 
material and labor cost 
Three operations 
000. Oe To determine if Hydroforming can produce 








similar savings for your manufacturing pro 
gram, call a Cincinnati Milling field engineer. See other new products, 
Booth No. 100, ASTE Show 













PROCESS MACHINERY DIVISION 


‘CINCISSNATT H ( f THE CINCINNATI MILLING MACHINE CO. 
id y [0 orm CINCINNATI 8, OHIO, U.S.A. 












better, faster, at lower cos!... 


® 
with the Murc{] mernoo 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations. 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 55A features include 
quickly changed printing elements , .. 
removable inking-printing unit for 
easy access in conveyor line set-ups; 
self-contained electric drive; explo- 
sion-proof equipment when required. 


SCE 
r ‘ ¥ ee ou 
iy rE : 
: ™ 4 











MAKE YOUR MARK 


Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark ... better. Write for full details. 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 
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Seah | automate eee 


. + thinking. It’s true you can punch figures into 
.* electronic brains and get fast, accurate 
answers. But they're only an aid to CREATIVE 

. thinking, which can't be pushbutton operated. 


Neither can Pioneer's engineers, but they can 
design, process and automate production 

of the finest pushbuttons as well as autos, home 
appliances, engines, machinery, etc. 


Whatever your engineering requirements, 
write, wire or call today. No obligation, of course. 


ENGINEERING 


& MANUFACTURING CO., INC. 


Telephone - TWinbrook 3-4500 
19654 John R Street 
Detroit 3, Michigan 
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Armament Electronics 





[ransistorized components—switches, 
sockets, resistors, capacitors, fuses, con- 
nectors, coils; (8) Components for auto- 
matic assembly; and (9) Cost reduction 
In order for components to meet equip 
must be 


complete assurance that each and every 


ment and system needs, there 


part is reliable. A fundamental approach 
to this end objective is to establish as a 
mandatory research and development re- 
that 
manufacturing 


quirement for all new 
the materials 
processes, 
lend 
machine control of performance. 


components 
used, the 
techniques 


and the assembly 


themselves to complete automatic 


ALL manufacturing processes must be 
under 
the absolute 


continuous computer control for 
and correction of 
affect 


All human judgment 


detection 
final per 
skill, and 


personal reliability must be displaced by 


variance which would 


formance 


automatic machines which are constantly 
being controlled to maintain the required 
characteristic 

The immediate detection of any vari 
ation during continuous production proc 
esses will be required. Either automatic 
compensation must then take over or the 
process stops 

In distinction to normal commercial 
practice where new product designs are 
introduced for limited use by consumers 
to find design faults, the military must 


eliminate all causes for failure prior to 


release to field troops. This requires the 
development of complete correlation of 
laboratory and production measurable 
quality to minimum military tactical qual 
ity needs. Laboratory study and evalua 
tion by the military must furnish the in 
formation that producers for the civiliar 
market can obtain with reasonable accu 
racy from limited field use 

To maintain supremacy in the field of 
military electronics, an over-all shorten 
ing of the complete development, product 
engineering, and standardization time 
cycle for new parts will be required 

Whereas a 5- 
been used in the past to introduce a new 


product into military equipment, a 2- to 


to 10-year period has 


5-year cycle will be required in the fu- 


ture. To permit this more dynamic trans 


ition from a new idea to a completely 


standardized reliable part available in 
production quantities, more concentrated 
effort must be applied to the over-all 
component program. Such rapid com- 
ponent development holds the key to 
progress in electronic equipments and 
systems 

To hasten progress in the electronic 
field, specifications are being rewritter 


for practically all components and sub 
components to assure the procurement of 
the highest quality product available 
within the present state of the art from 
well-controlled production processes 
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This 8,000 ton hydraulic beam press at 
Mountaintop can bend stee! plate 39 ft long 
and up to 9 inches thick 





Twin-arc welding units on traveling booms 

rmit welding of vessels up to 8 inches 
fick, 12 ft in diameter and any desired 
length 





Two-million-volt X-ray generator penetrates 


steel up to 12 inches thick — permits rapid 
inspection of welds for detecting flaws, 
holes or scale 


March-April 1956 
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. .. demonstrate exceptional capacity 


PRESSURE VESSELS 


CINCINNATI 9, OHIO, U.S.A. 


of W) fabricating facilities 


rIVHeE photo above shows a final 
| machining operation on one 
half of a 48-foot high-pressure 
vessel fabricated at Foster 
Wheeler’s new Mountaintop, Pa 
plant. Another of these solid steel 
vessels now on order is 36 ft long, 
4 ft in diameter, with a wall thick- 
It will be con- 
structed of two half shells, bent 
on the 8,000 ton 
from 5-inch steel plate 36 ft long. 


ness of 5 inches 


beam press 
The two halves will be welded 
together and machined to form 
the completed cylinder 

With metal forming, welding 
and machining facilities of excep- 
tional size and capacity, located 


in large modern plants at Car- 
teret, N. J., Dansville, N. Y., 
Mountaintop, Pa. and St. Cathar- 
ines, Ontario, Foster Wheeler of- 
fers a unique fabricating service 
to industry. High pressure vessels, 
pressure piping and unusual weld. 
ments to Code requirements and 
beyond, can be produced by the 
most modern and efficient meth- 
ods, with substantial savings in 
time and cost 

Write today for complete in- 
formation on FW fabricating fa 
cilities. We will be glad to quote 
on your spec ific requireme nts 
Foster Wheeler ( orporation, 165 
Broadway, New York 6, N. ) 


FOSTER WHEELER 
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KINDS 
OF MASS PRODUCTION 
METALWORKING MACHINERY 


by Waterbury Farrel 


COLD PROCESS BOLT & NUT MACHINERY 
—Headers (all types) © Rivet Machinery 
Trimmers © Thread Rolling Machines 
Slotters © Nut Formers and Tappers, etc. 


POWER PRESSES —Crank, Cam and 
Toggle; also Rack and Pinion Presses 
® Eyelet Machines © Multiple Plunger 
Presses ® Horizontal and Hydraulic 
Presses, etc. 


MILL MACHINERY — Rolling Mills: Strip, 
Rod, Tube, Wire Flattening, (For Ferrous 
and Nen Ferrous Metals) ® Also Slitters 
© Straighteners © Cut-off Saws © Coilers 
®@ Winders, etc. 


WIRE MILL EQUIPMENT — Continuous 
Wire Drawing Machines (Upright Cone 
and Tandem) © Wire Flattening Mills 
® Chain Draw Benches © Pointers ©@ 
Swagers © Bull Blocks © String-up 
Machines © Spoolers, ete. 


SPECIAL MACHINERY — Sendzimir Mills 
© Small Arm A ition Machi ° 
Thread Rolling Machines For Shells © 
Collapsible Tube Machines © Coining 
Mills, ete. 








HERE'S A SAMPLE of Water. 
bury-Farre! mass production 
equipment in ection. This 

plet ous tie pro- 
duction unit combines a 40- 
ton double-acting, upright 
blanking and cupping press, 
@ conveyor feed and four 
7-station horizontal drawing 
presses to draw 340 sinc 
shells per minute. 





WATERBURY FARREL 


FOUNDRY & MACHINE 


WATER xT INN 
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RECENT PATENTS 





This department on recent military-industrial patents 1 emg 
published im ORDNANCE to keep our readers wmjormed of the 
latest developments in these fields. The data are compiled by 
Veloin Nord, patent attorney etrou, Mich. Copies of patents 


ommissioner of Patents, Washington 


may be obtained from the 
25, D. C., at 25 cents each Tue Epirors 


TESTING EXPLOSIVES 

@ lS. Patent No. 272078 ssued October 18. 1955. to George 
G. Garman. Assigned to the Secretary of the Navy This patent 
provides a portable testing apparatus tor measuring the rate 
and distance of travel of a magnetic mass propelled by an ex 
plosive charge in order to measure the explosive force of the 
charge. As the mass passes successively through a number of 
serie connected coils, an ammeter provides a tape recording of 
the current generated, thus measuring the rate of travel of the 


magnetic mass 


FASTENING EXPLOSIVES 

e/ Patent No. 2718191. Issued September 20, 1955, to 
Philip G. Garrahan, Assigned to the Secretary of the Army 
Snap fasteners are used for securing increment bags to the 
booms of mortar projectiles, thereby considerably simplifying 
the problems of assembly, disassembly, packaging, and shipment 


to the point of use 


BATTLE SIMULATOR 
els Patent No 420412 Issued October 18 195 to 
George A. Brettell, Jr., and Firth Pierce 


A 


tary of the Navy 


Issiqned to the Secre 
This invention provides apparatus for simu- 
lating maneuvers of ships. A number of ship images are pro 
jected onto a screen, and means are provided for accurately 
controlling the movements or maneuvers of these ships. Also 
included are mechanisms for simulating torpedo fire as well as 


ship gunfire 


NEW RECOIL DEVICE 


@ U.S. Patent No. 2720819. Issued October 18, 1955, to James 
H. Ryan and Donald P. Smith. Assigned to the Secretary of 
the Army his patent provides a magnetic recoil mechanism 


which brings a recoiling gun barrel to a smooth stop. The in 
vention uses the braking effect obtained when a mass of para 


magnetic particles is subjected to a magnetic field 


TORPEDO VALVE 


els Patent N 422188. Issued November 1, 1955, to 
Clark W. Clemens. Assiqned to the Secretary of the Na 
rhis invention relates to torpedoes of the type in which a high 


pressure air bottle is used to pressurize a tank containing liquid 
propellant such as hydrogen peroxide, causing the propellant to 
flow to a combustion chamber and engine. The invention pro 


11 


h contains all the various 


vides a wnitary valve device whic 
valves, parts, and mechanisms for pressurizing the hydrogen 


peroxide tank 


TUBULAR LAUNCHER 


ef S Patent N »792 02 ssued November & 1955 + K on 

neti { Price and Connelly 1. Graham lestaned 1 Northrop 

Aircraft, In This invention provides for the carrying and 
rt 
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IN U.S. NAVY'S FIRST GUIDED MISSILE SHIP 


USS BOSTON, first of the U.S. Navy's guided missile cruisers 

highlights another important advance in the continuing program of 
| guidance systems development in progress at Reeves 

for the U.S. Navy Bureau of Ordnance. 


Equipment installed in the USS BOSTON, born of successful experience 

with previous Reeves installations in USS MISSISSIPPI and USS NORTON SOUND, 
permits a new high degree of continuous precision control 

of the ship-to-air missile flight path right up to the moment of impact 


Reeves’ work with the U.S. Navy and U.S. Air Force goes back to the 

earliest stages of their successful missile guidance program: 

If you are concerned with the placing of prime or sub-contracts in the fields of 
missile or aircraft guidance, radar, gunfire control, servo-mechanisms 

or computer systems of any type, you should investigate Reeves’ exceptional 


and thoroughly experienced . . . research, engineering and 


manufacturing facilities, 





REEVES COMMAND GUIDANCE SYSTEMS 
eeuweds REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
215 East Olet St., New York 28, N. Y. 





TRVS6A 
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CORPORATION 
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4150 E. 56 St. « Cleveland 5, Ohio 


Plants in 10 Cities and 11 Foreign Countries 
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Recent Patents 





handling of objects such as rockets, missiles, and bombs on air- 
craft, within a single tubular chamber, and releasing them suc- 
cessively from the chamber. The chamber may be carried within 
the fuselage of the aircraft, or it may be carried outboard, in 


which case it may itself be jettisoned if desired. 


OXYGEN EXPLOSIVE 
@ U.S. Patent No. 2723,188 
Lester P Barlow 


vention provides a liquid oxygen explosive whicl 


1955, to 
This in- 


may be safe ly 


Issued Vovember g 
Assigned to Glmite Corporation 

handled and which has high brisance and power. The method 
of preparation involves mixing finely divided activated carbon 
with an aqueous phosphoric acid solution to form a fluid mud 
drying the carbon, and soaking the dried carbon with liquid 


oxygen 


TORPEDO CONTROLLER 

e U.S. Patent No. 2,716,957. Issued September 6, 1955, to 
Raymond C. Kent, Jr.. and Roland G. Dandelin. Assiqned to the 
Secretary of the Navy A torpedo when provided with a course 
initial firing 


controller will follow the course determined by it 


angle for a predetermined length of time and, if failing to score 
a hit, will then assume a zigzag pattern crossing and recrossing 
the line of movement of the target vessel so as to increase the 


probability of scoring a hit. Such course controllers contain a 


set of four adjustable cams mounted on the outer gimbal ring 


of a gyroscope. The settings of these cams determine the angle 


which the torpedo will assume in carrying out the zigzag pat 
tern. This invention provides a simplified mechanism for setting 
two of the cams, which eliminates the need for the use of com- 


plicated computers in calculating the course angles. 


WATER MARKING DEVICE 
@ U.S. Patent No, 2716,961 
Theodore B. Manheim and Joseph L 
a device for colori: g water to act 
work 


vhich is impregnated with a water-soluble dye. The 


September 6, 1955, to 
Castelle This 


as a marker in air 


lssued 
patent 
provides 
sea survival The device consists of a blown or porous 
resin foam 


sin foam is a carrier for the dye which floats on water and 


re 
will not sink by absorption of water 


DETONATOR CRIMPING DEVICE 
e US Issued to Glenn R. Dixon. Assiqned to Olin 


Vathi n Chemical ( orporation 


» 497 376 
The patent describes an ap 
paratus for crimping blasting caps or detonators uniformly and 
shell 


rolling action of a crimp wheel 


ontinuously around the vithout twisting the leads, by the 


TESTER FOR DELAY MECHANISMS 
@ U.S. 2,697,344. Issued to Eugene M. McNalt 
i etestr il tie Minin The patent describes 


issigned to the 
an apparatus for 
accurate testing of spin-operated delay mechanisms which are 


used in radio proximity fuzes 


SELF-HARDENING COMPOSITION 
Issued to David Hart, Henry J. Eppia, and 
{ 


Pyrotechnic compositions such as are used 


@ U.S. 2700603 
William J. Powers 
signals, smokes, and tracers must normally be pressed 


ranging from 2,000 to 110,000 psi 


in flares 


into suitable cases at pressures 


order to obtain smoothness of burning as well as resistance 


to handling or impact 


The necessity of pressing can be avoided by incorporating five 


to forty per cent of a liquid plastic, such as dichlorstyrene 


the composition together with a catalyst such as lead peroxide 
umene hydroperoxide, or stannic chloride 
the plastic material regulates 


In addition to acting as a binder 


the burning rate and causes the pyrotechnic mixture to become 
self-hardening at room temperature in the presence or absence of 


air without appreciable shrinkage. 
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Tired of piece part and assembly problems? 


tet General Mills 
SUPPLY THE WHOLE PACKAGE 


Save money, save time, save needless worry over the finished product. As in our own prime contract 


hundreds of troublesome detail problems. Have work, we're geared to turn out precision assem- 
those electro-mechanical assemblies you need pre blies in quantity while maintaining highest mili- 
cision manufactured, completely assembled and tary standards of manufacture, design, quality 
performance-tested by the Mechanical Division of control, packaging and accounting. 
General Mills. LET US BID ON Vour requ 

We have the precision equipment and experi- ire or phone: Dept. 0-3, Mechanical D 
enced people required to take over the entire job of General Mille. Ine 120 © rn Ave 

for you, from piece part fabrication or purchase to Minneapolis 13, Minn. STerling 9-881] 
Job opportunities available for creative engineers. Work closely with outstanding men on interesting projects 





MECHANICAL Division of General Mills 
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FULLY AUTOMATIC RADAR FIRE CONTROL 


EQUIPMENT FOR 57mm AND 40 mm AA GUNS 





HENGELO (O) - NETHERLANDS 


ORDNANCE 





ore, « heed 
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Shells by the millions, for example 


Forming of steel is an advanced 
science at Oliver. Whether it’s hot 
forging or cold extrusion, you'll find 
here the most up-to-date methods and 
facilities. In producing millions of 
shells of different types, Oliver has 
learned how to save money in the form 
of labor and materials. 

But shells are only one exampie. 


From heavy press work to welding, 
from precision machining to air frame 
manufacturing, Oliver's ten modern 
plants have the power to produce what 
you want, when you want it. We wel 
come opportunities to share our 
creative engineering and production 
experience. Your inquiry will receive 
preferred attention. 


tne OLIVER corporation 


400 West Madison Street, Chicago 6, Illinois 








PYLE-NATIONAL 


FLEXIBLE 
— CORDS 
& CABLES 


PROTECT EQUIPMENT 
.-. REDUCE MAINTENANCE 


@ Keep out water and dirt 

@ Prevent wire termina! strains 

@ Reduce insulation wear 

@ Provide high mechanical! strength 
@ “Dress up” deluxe mechanisms 


Sizes \%-inch to 3-inch conduit, and Y- 
inch to 24-inch cable. 


THE 
PYLE-NATIONAL 
COMPANY 








REVIEWS 


All the book revieu n this issue are by 


members of the editorial staff of OxpNanct 


How Communists Negotiate. By Adm. C. Turner Joy New 
York: The Macmillan Company. 178 pp $2.50 


THE explanation of how Communists negotiate 


Turner loy's pertinent book u nple hey 
\dmira ar! his s senior Unite 
Korea! Arn onterence luring the 
Certainly rie “is | ocedures employ 
it this truce nter ( our } recogmi 
definition negotia 
K icsonEg and Pat mur 
agenda propaganda meident 
denial of former agreet 
earying repetitior 
the formulation of cease-fire 
verbal altercation. No pomt 
tiation Our opponents seet 
under severe military press 
Further frustrations were 
ed instructions from W 
lor prestige occurred whet : ov directed t 
in to demands that Nor Vor allow o rehabilitate 
uirfields. This during an 
The author concludes huis ( vith excellent 
techniques free men should 1 negotiating 


who would tyrannize the world. A useful handbook 


matic and military men to « n tl up pocke 

ferences with the Soviets and 

Canada’s Soldiers—1604-1954. By George 
New York: Macmillan Company. 40 


TH Canadians are an unmilitary people 
The Military History of ar military People 
cription. In spite of this i i has been engaged 
every war during the past 
This book traces the polit: nfluences on Canada 
defense, the transition from universal military service 
volunteer system, and the assumption anad mtrol 
mulitary policy and 
author is head 

iry College of Can: 
tinction. He modestly 


yvorks f{ 


of the C; 

The American reader will 

nited States was engaged 
ypoints may differ, but the 
xtracting from the epilogue 
and f 
unmuilitar 

e 4 


sity foug 


met have 


lisecarded the skills of w: 
J. J. O'CON Nor 
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Ae the many advancements in the press Equally important strides have been made in 
forming of metals that have been pioneered by _ civilian production, too, but tremendous opportu- 
Verson in recent years are new, improved presses nities for modernization and increased efficiency 
and tooling for producing artillery projectiles. remain. We would like to have the opportunity 
Under the pressure of a combination military and to discuss press forming of metals with you and 
civilian economy, Verson methods have resulted help you set up a plan that will enable you to 
in substantial savings in metal and have made take advantage of the many cost cutting opportu- 
possible great increases in output without a cor- nities that are becoming available. 

responding increase in critical manpower. Write, today, outlining your requirements. 





A Verson Press for every job from 60 tons up 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


~Verson- VERSON ALLSTEEL PRESS CO. 


9351 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES TRANSMAT PRESSES TOOLING DIE CUSHIONS © VERSON -WHEELON HYDRAULIC PRESSES 
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Book Reviews 


Materials Handbook. Eighth Edition. By George S. Brady. 
New York: McGraw-Hill Book Company. 1,018 pp. $11. 





NEATERIALS and Brady are synonomous terms in the lexi- 
con of purchasing agents, engineers, executives, and foremen 
The tremendous advances made since 1951 in the materials field 
makes this eighth edition of the standard Materials Handbook 
timely and necessary. It covers informatively about 10,000 ma- 
terials—about 1,200 more than the seventh edition 

Its content includes metals, alloys, refractories, abrasives, 
woods, chemicals, fuels, paints, and oils, all arranged and in- 
dexed for easy reference. Electronic materials such as semi- 
conductors and new heat-resistant materials used in jet engines 
have been included. Patented and trade-marked materials are 
described so as to point up their commercial applications 

The author is a regular contributor to OxpNaNce and is a 
past managing editor of American Machinist and Product Engi- 
neering. He is a well-known consultant with both private indus- 
try and the Government.—T. K. Vincent 


Commando Extraordinary. By Charles Foley. New York: 
G. P. Putnam's Sons. 241 pp. $3.75. 


THE author is a specialist on the subject of commandos and 
until recently was the foreign editor of a great British news- 
paper. He has known the subject of the book, Otto Skorzeny, 
the German soldier-adventurer, intimately, and this fact, coupled 
with his background of political, military, and diplomatic ac 
quaintances, makes the account complete and authoritative. The 
story of Skorzeny’s exploits—the recapture of Mussolini, the 
abduction of Admiral Horthy, the destruction of the Nymegen 
bridge, to name a few—creates an almost legendary figure. But 
one also realizes that opportunity, surprise, and daring make 
properly organized strategic assault actions well-nigh invincible 

This has nothing to do with tactical assault, which has the 
place of honor in the forefront of landings, whereas strategic as 


saults are reserved for deep thrusts far behind enemy lines 





Theirs is the unusual, the unexpected, the carefully planned 





action, utilizing those times, places, and factors which do not fit 


the orthodox pattern 





ouTsTt 

















AND DEVELOPMENT a author sae : shag plea for a ——, assault corps, 
to be trained and ready for action at the first sign of need in 
rl VERSATILE AND RELIABLE future conflicts. Skorzeny was most successful in his exploits, 
IN PERFORMANCE although many of his activities were born of desperation. His 
willingness to gamble on the uncertainty of action on the part 
ACCLAIMED BY THE v of an enemy when confronted by surprise, and his careful plan 
ELECTRONICS INDUSTR ning on utilizing this uncertainty and split-second timing, pro- 
vide thrilling reading 
TUNG-SOL ELECTRIC INC., Newark 4, M. 4 Often the normal “breaks” are sufficient to bring success to a 
SALES OFFICES City (hes Angeles? venture. This has been true in so many cases that one wonders 
~~ = Chicege » Cor menen ot “KConade) * Nework * Seattle if there is ever a failure. This is a gripping book, and as a propa- 
Dolias * Denve ganda vehicle for a strategic assault corps it makes its point 
time and again. —R. E. Lewrs 
® 
TU NG-SOL Solid Propellant Rockets. By Alfred J. Zachringer. Wyan 
dotte, Mich.: American Rocket Company. 162 pp. $4. 
THE author conducts a department on rockets and guided 
LECTRON TUBES missiles, which appears regularly in Oxpnance. His association 
— with the various rocket societies, governmental and industrial 
“4 activities, fits him to embark upon the job of preparing a series 
of books in this growing field of armament 
This book is the introduction to the complex of solid-propel- 
Geto And lant rockets, It is for the engineer and scientist, but is written in 
TV Tubes language intelligible to the layman. The history of rocketry is 
covered briefly, followed by chapters on interior and exterior 
hallistics, complete with fundamental formulas and collateral 
| information. There are chapters on processing the several types 
Semiconductors f solid propellants, descriptions of methods for static and 
L a ij «dynamic testing, and applications of solid-propellant rockets. 
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Bundy simplifies oiler-tube design, 


cuts fabrication time, trims costs 


Another example showing how 
Bundy engineers help solve 
customers’ design headaches 


Naturally, doing everything we can 
to meet our customers’ design speci- 
fications is a Bundy must. But some- 
times our engineers—with their years 
of problem-solving experience—see 
ways in which original specifications 
can be improved. These improvements 
usually result in substantial savings to 
the customer, as in the example shown 
at right. 


Doing just a little more than the job 
requires is an old habit with us here at 
Bundy. That’s why you'll find it so 
rewarding to deal with us at the design 
stage of a new product. 


Why not profit from an unbeatable 
combination: expert Bundy engineer- 
ing services plus the priceless extra of 
Bundyweld Tubing—the only tubing 
double-walled from a single metal 
strip, copper-bonded through 360 
degrees of double-walled contact. 
Bundyweld is leakproof; thinner- 
walled yet stronger; has high thermal 
conductivity; has high bursting 
strength. The safety standard of the 
refrigeration industry, Bundyweld is 
used in 95% of today’s cars, in an 
average of 20 applications each. 


Let Bundy help you with your tub- 
ing design problem. Call, write, or wire 
us today. 

BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 


. 


Bundyweild starts as a . . Continuously rolled 
single strip of copper- twice around ioterally 
coated steel. Then it's into @ tube of umiform 

thickness ond poned 


or 


| 





Copper cooting fuses walled ond brozed 
with steel Result through 360° of wall 





nee 





NOTE the exclusive Bundy- 
developed beveled edges, 
which afford a smoother 
absence of bead, 
and less chance for any 
contact leakage. 


through a furnece. Bundyweild, double joint 


Problem: This 6" O.D. timing-gear 
oiler tube, shown above, required a 
tapered end for a nozzle effect. As 
specified by the customer, it required 
numerous swaging operations. 
Bundy engineers, always on the 
lookout for new ways to shave costs, 
hit upon the ingenious solution 
shown at right. With the customer's 
consent, original specifications were 


changed. 











March-April 1956 














Solution: Firjt, Bundy added upset 
to nozzle tip \(see above). As a re 
sult, nozzle-foyming operations were 
cut in half. \But Bundy innova 
tions didn’t htop here; next, two 
hand-bending operations were 


incorporated jinto one automatic 
press operation. The over-all result: 
impressive fabrication savings to 
the customer} with no compromise 


in tubing fun#tion. 


TE Se 


| 
BUNDYWELD | 
TUBING 


DOUBLE-WALLED FROM A SINGLE STRIP 
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EXECUTIVE 


CONTINENTAL 
469 


Compact, easily serviced. 
920 tbs. thrust. Single- 
stage centrifugal com- 
pressor, single annular 
combustor, single-stage 
turbine; hollow-shaft fuel 
introduction provides ex- 
cellent atomization and is 
non-clogging — eliminates 
need of high-pressure 
fuel system. 


*See Executive Pilot's Report 
MS 760", Skyweys, Avguet 
1955, P. 12, 









4? 
Viaws' 


PLANES 


"The era of jet-powered business air- 
craft. . . undoubtedly is just over the 
horizon.” . . . This is the conclusion* 
reached by Herb Fisher, Chief, Aviation 
Development Division, The Port of New 
York Autherity, after flying the MS 760 
twin jet executive transport which Beech 
Aircraft Corp. has been demonstrating in 
America this summer. U. S. version of the 
ship will be powered by Continental J69, 
raising the service ceiling to 35,500 feet 
and maximum speed to 410 mph. .. . This 
pioneer twin jet transport marks an im- 
portant addition to the list of applications 
for which the J69 is admirably suited in 
performance characteristics, and design. 
The engine is now in production at C. A. E. 











CAREERS FOR ENGINEERS 


Continental Aviation & Engineering Corp. 
hes openings for technically-trained men. 

interested in positions with 
almost unlimited opportunity for advance- 
ment, in this new and challenging industry, 
are invited to write for information. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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Book Reviews 





forecasts indicate that 


The author 


solid propellants will eventually displace 

liquid propellants and simplify rocketry 

All ul the rocket field shoul 

avail thems f thi formative bo 
R. J. VW FE 


Combat Support in Korea. By Capt 
John (5, 


Combat 


Westover. Washington 


Press. 254 pp. $5 


Al last an articulate defender of the 


Forces 


technical service 48 appeared, and fe 
is an Infantry officer at that. The techn 
cal service have always been fair game 
for the unt king and unknowing criti 
arch «the to be no Closed seasor 
The supy otiered b ‘ t 
understood at " t utilize i 
cant ut ca ti cI I ‘ i] 
pare! ach i support fi treel 

Here i Ny} i rt r 
peri f ! evera n 1 tec Ca 
| o ‘ combat 
ip| bles Kore Che author 

is a learn about these prot 

ie lid by « il yri~thie 

U t i ! r technical sery 
‘ unit 

| rt, factual accounts are pre 
ent tt roj grouping so that 
ear portion of the book 1 il abbrev 
ated history of a particular service. [hi 
Make to terestiiig readitig ind one 
col it ‘ ‘ ce ful fille thei 
mi ! g a devotion to dut 
equa it expect irom tlhe 
trooy i K VINCENT 


The Noncom’s Guide. Harrisburg 


Military Service Publishing Com 

pany. 522 pp. 33. 
Ti the eleverit edition of the 
noncot wmdbook an completely re 
vised. Ikvery noncom could use this book 
profita wide I 1 proper pet 
formance ot duties as well as to pro 
motion K. SMITH 

BOOKS RECEIVED 

Air Power. By Asher Lee. New York 

Frederick Praeger. 200 pp. $2.7 


Application of a New Structural Index 
to Compare 
Other Materials in Air Frames Struc 
tures. [MS Keport #24 


19 By | K. Jackson and 5. A. Gor 


Titanium Alloys with 
December 1, 


don. Titanium Metallurgical Labora 
tory Battelle Memorial Institute 
Columbus, Oluo: 31 pp. NP 

Assault Battle Drill. By Maj. Gen 
Jj. C. Fry Military 

Publishing Co. 114 pp. $2 

ASTM Specifications for Steel Piping 
Materials, 


Harrisburg, Pa 


Service 


September 195 Prepared 


by ASTM Committee A-l. Philadel 
phia American Society for Testing 
Materials. 432 pp. $4 (ov n p. 864 
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POWERFUL......., 


RAYTHEON Silicon Power Rectifier 





Typical of Raytheon’s new appsoach to old problems is this revo- 
lutionary Silicon Power Rectifier. It is superior to ordinary rectifiers 


six ways: 


e@ Extremely small, rugged, reliable en 
@ Wider temperature rang e 
55 to 10°C e Eff 19 


@ Higher voltage rating (200 volt k 
This Raytheon “first” — with major applications in military aircraft, 
guided missiles and in many other areas requiring DC power— is 
further evidence of Raytheon’s “Excellence in Electronics.” 








RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS Excellence in Electronics 


Receiving and Cathode Ray Tube Operations, 55 Chapei St.,. Newton 66, Mase. 
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Book Reviews 





Diffusion of Interstitial and Substitu- 
tional Elements in Titanium. TM! 
Report #21. October 24, 1955. By J. E 
We seek opportunities Reynolds and R. |. Jaffee. Columbus : 
Ohio: Titanium Metallurgical Labora 
os ory, Battelle Memoriz $ HH 
to work for those requiring ig attelle Memorial Institute. 3 
Direction of War, The. By Air Vice 


RESEARCH and DEVELOPMENT — | 20°.’ ric” A Pace 
261 pp. $4 


in EXPLOSIVES and AMMUNITION | *eittcn stects, ty Ward Simmons 


and Howard C. Cross. Philadelphia 
American Society for Testing Ma 
terials. 63 pp. $3.75 

Gas Turbines and Jet Propulsion. By 
G. Geoffrey Smith. New York: Philo 
sophical Library. 412 pp. $15 

Gun Collectors’ Handbook of Values, 

sonnel, using our extensive laboratory, pilot plant The. By Charles Edward Chapel 

and range facilities, has demonstrated its ability Third revised edition. New York 
Coward-McCann, Inc. 398 pp. $9 

Improving the Work Skills of the Na- 

prepared to take on new problems and matters of tion. Proceedings of a Conference on 








Our technical staff of qualified per- 


to work in close coordination with others. We are 


practical application at any point in the scope of use Skilled Manpower by the National 
fulness of explosives and ammunition~—~ for industrial Manpower Council held April 27, 1955, 

at Columbia University. New York . 
as well as defense purposes. Columbia University Press. 203 pp 
$3.50 

N AT | () N A L N QO RT H k R N Institution of Mechanical Engineers, 


Proceedings 1954. Vol. 168. Published 
by the Institution. London, England 


The Technical Division of 974 pp. NP 

National Fireworks Ordnance Corp. Regulation of Radiation Exposure by 
Legislative Means. Published by Na 
tional Bureau of Standards, Handbook 
NATIONAL NORTHERN 61. Washington, D. C.: U. S. Govern 

ment Printing Office. 60 pp. $0.25 
Safety in Industry. By D. I. MacFar 
lane. New York: Philosophical Li 


is currently engaged in 


® Aircraft vulnerability tests and evaluation brary. 71 pp. $6 
Selective Standardization and Status of 
® Effect of altitude on performance ot explosives, ; ; : ; 
Specifications for Titanium Mill 
propellants, tracers, and incendiary elements Products. TML Report gee 
© Optimum high-explosive development ber 22, 1955. By Arthur D. Little, Inc 


Columbus, Ohio: Titanium Metallur 
gical Laberatory, Battelle Memorial 
® Tracer development Institute. 21 pp. NP 

Titanium and Titanium Alloys Pro- 


® Rocket -motor- igniter development 


® Design of electric detonators and squibs < 
s ’ grams. Book I, Air Matériel Com 
® Measurement of high-explosive blast - parameters mand; Book II, Air Research and 
e Development Command; Book III, 
Incendiary ammunition < ‘ 
Department of the Navy; Book IV 
® Surveillance testing of explosives and ammunition Department of the Army; Book V, 
: - Private Industry, Bureau of Mines, 
® Calorimetry of explosives and propellants bog. ; ; = - 
National Advisory Committee for 
® Development of explosive destructors Aéronautics, National Bureau of Stand- 
. ards. All books prepared by the Indus- 
® Mil Standard testing of ordnance items for wr | books prep ’ 


trial Resources Division, Air Matériel 


various contractors S . » 
Command. Wright-Patterson Air 


® Fragmentation studies Force Base, Ohio. 75 to 150 pages. NP. 

U. S. and World Sea Power, The. 
Edited by E. B. Potter. New York: 
Prentice-Hall, Inc. 963 pp. $11.75 

N AT | O N A L N O RT H E R N X-Ray Protection. National Bureau of 

Standards Handbook 60. Washington, 

wees Technical Division National Fireworks Ordnance Cor D. C:: U. S. Government Printing Of- 


WEST HANOVER MASSACHUSETTS fice. 41 pp. $0.20 
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Before you decide who's going to build it... 


You’re wise to get 
a bid from BLISS 










The reasons are quickly summed up: flexible civilian. Whether you want a few hundred-ton 
manufacturing facilities backed by long ex- units or many thousands of small parts weigh- 
perience and a record of successful perform- ing a few pounds each, be sure to check with 
ance on past contracts, both government and Bliss before you buy. 


BLISS offers you. . . the experience gained in the production of equipment like 


@ aircraft carrier catapults ¢ 20 mm machine guns ¢ gun mounts ¢ ammunition 
machinery e@ torpedoes e@ shells ¢@ tank cupolas 


plus facilities that include e 11 U.S. plants—two million square feet of floor space and, at 
present day values, about a $44,000,000-inventory of metalworking tools e Four foundries pouring 
steel, iron and Meehanite castings, including the largest and heaviest types e Two welding depart- 
ments with equipment to cut out, weld, preheat and anneal weldments weighing hundreds of tons, 


E. W. BLISS COMPANY, General Offices: Canton, Ohio 


Mae oa 


.) NAVAL GUN MOUNTS © SPECIAL MACHINERY 
fe oe Fd 
SINCE 1857 [oat Se ~~ oak. | 


Plants at: Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; San Jose, California; Midland and 
Pittsburgh, Pennsylvania; E. W. Bliss (England) Lid., Derby; E. W. Bliss Co. (Paris), France. 
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ONTIERS UNLIMITE 


ORDNANCE 














Complete Press Facilities — 
Complete Responsibility ... 






H-P-Ni 
SHELL FORGING 
PRESSES 





¥ Here’s a typical H-P-M Shell Forg- 

ing Press. The press, tooling and 
engineered planning are H-P-M 
standards—standards that the ord- 

4 nance industry accept with complete 
confidence assured through hundreds 

of successful installations. H-P-M de- 

‘a signs and builds the entire press includ- 
ing tooling ...asingle responsibility. The 

i application above shows a shell emerg- 
ing from the die after the drawing opera. 

tion. Close control of concentricity re- 
duces original billet weight and in many 
cases machining time—an outstanding ad- 

i vantage of the H-P-M method. For com- 
plete engineering experience and a back- 
ground in specialized ordnance equip- 

i ment, contact your nearest H-P-M 
engineer or write the factory in 


% Mount Gilead, Ohio. 


% 










Ask for Bulletin 5208... 
H-P-M Forging Presses 
and processes completely 
illustrated. 


~¥ 
gc: HYDRAULIC 


-RESS MFG. CO. 
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ELECTRIC DIP-STICK 


|| - Cautions Driver fo Add Oil 


The new K-S Oil Level Signal is always a trust- 
worthy advisor. Whenever crankcase oil drops to 
the “add-oil” level a dash light immediately warns 
the driver. And, the signal is not affected by oil 
sloshing on curves, hills or rough roads. 

The driver never has to raise the hood to check 
his oil. Never has to depend on anyone else to tell 
him when he needs oil. And he never need waste 
oil by overfilling. 

IMPORTANT:—No car design changes are 
necessary for installation. The K-S Oil Level Signal 
is equally applicable to all cars. 

The added convenience and security you can 
offer your customers by the use of this device will 
far outweigh its nominal cost. 


KING-SEELEY 
CORPORATION 


CALL KING-SEELEY FOR FULL DETAILS 7399 
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Building machines is our business. Each of the four — 
On this machine 45 caliber ammunition is 
divisions comprising Emhart Mfg. Co. is a leading “wnscrambied and positioned for cartoning. 
Two-piece cartons are applied manually to 


manufacturer in’ its field. Each is equipped with the 
most modern machine-building equipment and staffed 
with people who know how to produce precision 
machines. The combined experience of all four divi- 
sions totals 196 years — and all of it is in pro- 


duction machinery. 


AT YOUR SERVICE 
196 YEARS OF EXPERIENCE | 
IN BUILDING MACHINES 


Each division is busy, but each is geared — and 





en i 


has the space and manpower — to assume additional 


production work. All four divisions have had exten- 








sive experience in manufacturing for military re- 


quirements either through prime or sub-contracts. 





Your investigation of our facilities for manufac- 
turing projects is invited. Our central production 
group is available for consultation at your conven- 
ience. For more details on our diversified manufac- 


turing experience, please write for our condensed 





catalog of over 275 machines. 


fie 





Jim HART 
Only the bestis good enovgh «© 


CONTRACT MANUFACTURING DIVISION 


EMHART MFG. CO. 











F 333 Homestead Ave., Hartford 2, Conn 
EMHART DIVISIONS 
HENRY & WRIGHT STANDARD-KNAPP THE V & O PRESS COMPANY HARTFORD EMPIRE COMPANY 
‘Hartford, Connecticut Portland, Connecticut Hudson, New York Hartford, Connecticut 
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It pays to 





a dependable supplier of castings 


...machine parts... subassemblies 


... manufacturer of complete machines 


Consider for a moment the pluses working 
for you when you specify HOF for machinery 
parts and complete machines. The experience 
of manufacturing printing presses for 150 
years with the added knowledge of heavy ord 
nance and components production since 1847 
offers dramatic proof of the confidence indus 
try has placed in HOE. In addition, you have 
the extra advantage of fifteen years of prac 

tical knowledge in the manutacture of 
castings, machine parts, subassemblies and 
complete machines for more than 30 leading 
companies. 


Do you need precision castings ? 


The HOE foundry offers you a capacity of 60 
tons per day, Too, a complete staff of highly 
skilled engineers and metallurgists stand ready to 
provide you with gray iron, semisteel or alloyed 


Full informatior on the complete services which HOE 
the Contract Manufac 
turing Division, R. HOE & CO INC 910 East 138th 


Street, New York 54, N. Y. TELEPHONE; CYpre+s 2.2400 


provides may be obtained fror 


castings ... in the grade you desire... in the size 


you need. 


If you require tolerances of 
‘ 0005" in heavy machinery 


Remember that every HOE machine is operated 
by a trained machinist accustomed to close tolet 
ance assignments. And HOE shops are equipped 
with all the tools and facilities which modern 
machine shop practices dictate. 


Is assembly capacity 
important to you? 


Capable of assembling giant newspaper presses, 
HOE machine shops offer the capacity as well as 
the speed and exactitude today’s production 


requirements demand 
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SPECIFICALLY 
HOE OFFERS: 
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The GPE Companies 
are leaders in that small, 
select group in American industry which is broadly quali- 
fied to develop and produce the systems needed today 
for defense and industry. GPE leadership accounts for 
some of the most advanced systems in use in business, 
television, aviation, marine, steel, oil, power and other 
industrial fields. 

In Systems Engineering, advanced capacities and 
resources are prerequisite. Yet, no matter how highly ad- 
vanced, they are insufficient if limited to a few areas. 
And beyond that, success requires the application of 
such balanced competences at every sl sg 
with research and extending all the way through develop- 
ment, production, and final testing 

The following basic characteristics and methods 
of operation of the GPE Companies explain GPE suc- 
cesses in systems work: 

@ the exceptional engineering acumen of more than 
2500 GPE scientists, engineers and technicians working 
in depth in the wide range of advanced capacities indi 
cated in the chart above; 

@ the extensive research, development, manufacturing 
and testing resources of the GPE Companies; 
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PRECISION EQUIPMENT CORPORATION 


@ KeARrort COMPANY, INC. QP INTERNATIONAL PROJECTOR CORPORATION @) BLUDWORTH MARINE 

@ cenenan PRECISION LABORATORY INCORPORATED Orne GRISCOM-RUSSELL COMPANY @LINK AVIATION, INC 

@ SHano ano wuRs CO. QTWE WERTWER ELECTRIC COMPANY @THE STRONG ELECTRIC CORPORATION 

@ |. & McAULEY MFG. CO. QPASKANIA REGULATOR COMPANY QQAMPRO CORPORATION @LIBRASCOPE, INCORPORATED 


oe ‘ooo Nuclear Power Components and Controts 
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pe —— Clectre-let 
Griscom-Russell 


Shipboard Distilling Piant 


STEMS ENGINEERING 


®@ the GPE operating policy, Coordinated Precision 
Technology, which inter-relates all relevant GPE engi- 
neering, research, and production skills and resources; 


® unremitting insistence on highest quality on the part 
of every GPE Company, every step of the way. 

No GPE Company is limited by the boundaries 
of its own specialties. Behind each engineering group 
working on a specific problem in one GPE company 
stands the whole group of GPE scientists, engineers and 
technicians with the answers—or the knowledge that 
will find the answers—to questions underlying and re- 
lated to that problem. 

To the customers of GPE Companies this means 
that the concept and development of equipment, com- 
ponents and systems are not restricted or distorted by 
traditional allegiance to specific competences. The five 
systems illustrated, while products of different GPE 
companies, are all examples of the consistent application 
of balanced competences, achieved through CBE coordi- 
nation. 

For brochure describing GPE Coordinated Pre- 
cision Technology and the work of the GPE Companies, 
or help on a specific problem, write: General Precision 
Equipment Corporation, 92 Gold Street, New York 38, 

































i The 
Capacity 
for 
Achievement 


ENGINEERS... learn about Librascope’s 
new creative “Project Development Teams’: .. 
write Mac McKeague, Personnel Director 


A SUBGEIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. + 6O8 WESTERN AVE. 
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Since 1937 Librascope has earned and 
achieved —on an ever expanding scale — 
a position of leadership in the design, 
development and manufacture of 
computers, automatic controls and data 
handling systems for military and 
industrial applications. 

Librascope, through a unique 
combination of electronic, magnetic, 
mec hanic al and opt al tec hniques, 
consistently demonstrates an outstanding 
facility for the production of precision 
instrumentation and devices. 

The creative ability of an exceptional 
engineering staff and the production 
capacity of a superbly equipped 
200,000 sq. ft. plant facility can be 
focused on your computer-control 
problem Consult | ibrascope today. 


IBRASCOPE 


* GLENDALE 





CALIFORNIA 
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YOUR FRIENDS WILL BE INTERESTED, TOO 


Many of your colleagues at work . . . your friends in the Armed Forces 

_ folks you know who are interested in national preparedness . . . will be 
anxious to take advantage of membership in the American Ordnance 
\ssociation. 


Why nor tell them how the A.O.A. can keep them posted on armament 
developments ++ give them valuable professional information .. . show how 
they may fit into the defense picture through these membership Services: 


te ORDNANCI Magazine (bimonthly)—the only magazine devoted exclu- 
sively to armament preparedness. 


te Ture Common Derense Newsletter (monthly )—authentic information 
on the armament progress of our Army, Navy, and Air Force. 


% Memb« rship ina local A.O.A. Post—where members learn from top in- 
dustrial and military leaders -from movies and plant visits—rhe latest 
defense developments in the scientific-military-industrial world. 


% Other benefits and services including the Ordnance Book Service, em- 
bossed membership card, national mectings, privilege of wearing insignia. 


Better yet, send your friend this page from Orpnance Magazine, and tell 
him of the personal satisfaction you derive from A.O.A. membership. 


| 
| 
APPLICATION FOR MEMBERSHIP 
| 
/ | 
AMERICAN ORDNANCE ASSOCIATION, 708 Mills Building, Washington 6, D. C. 
| | hereby apply for individual membership in the American Ordnance Association and enclose | 
annual dues ($4 for one year, or $10 for three years) which include all publications of the 
society and all other membership privileges. / certify that | am a citizen of the United States | 
| 
ERECT Cr, POULT TERT rc rr eee 0 SEP eee er errr rT re ee | 
Print plainly 
tA ea ceed cokes : Oe ee eee eee De ee eee ee eee 
| Street and Number | 
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Dewees 6 eA aes ope ens éene's ne eek ed 6 eons ox cease a oawes 
| City, Zone, State | 
| 
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! 1-41! 
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in Belleau Wood" 








Tuer WERE only a handful of dirty, hag- 
gard Marines. Paralyzed, they hugged the 
earth outside Lucy le Bocage as murderous 
German fire poured at them. And then they 
heard their little, middle-aged sergeant: 


‘6 
Come on, you «--+ «<< ««<<«86 , 


. "99 
Do you want to live forever? 


That yell, and the charge that followed, made 
Sergeant Dan Daly famous. But he wanted 
no glory. He already had two Medals of 
Honor, one earned in Peking, the other in 
the jungles of Haiti. 

And when reporters asked about his World 
War | decorations, he said: “I was out in 
Belleau Wood pickin’ pansies for my girl one 
day. And the officers said: ‘Let's give the 
poor guy a medal.’ Well, sir, they give me 
the DSC...” 

No hero to himself, Dan Daly was a fear- 
less and expert professional soldier — one of 
a breed some folks don’t expect of a wealthy, 
peaceful land like America. Yet America’s 
ability to produce men like Daly is a more 
important clue to her strength than all the 
gold at Fort Knox. 

For it is Americans by the millions that 
make our nation great. And it is their price- 
less strength that backs our country’s Sav- 
ings Bonds. 

That's why there’s no finer investment in 
the world than these Bonds. Invest in them 


regularly, and hold on to them. 


It’s actually easy to save money—when you buy 
Series E Savings Bonds through the automatic 
Payroll Savings Plan where you work! You just 
sign an application at your pay office: after that 
your saving is done for you. The londs you re. 
ceive will pay you interest at the rate of 3° per 
year compounded semiannually when held to 
maturity. And after maturity they go on earning 
10 vears more. Join the Plan today. Or invest in 
Savings Bonds regularly where you bank. 


Safe as America - U.S. Savings Bonds 


The U.S. Government does not 5 


Advertising Council an 
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TE M Cc O Research 
OF TENNESSEE ( soocrnment 


Production 
TEMCO in its dual role as supplier to the 


Armed Forces and manufacturer of civilian 


goods, is equipped to serve the Department of 


Defense and American industry whenever tech- 
























nical skills are required. If you have a problem, 
let the TEMCO team go to work for you. An 
example of our ability to develope new equip- 


ment in answer to a specific problem is the 


miniature tape recorder pictured in the inset 





photograph. 


















This is the tape trahsport of a miniaturized 
magnetic tape recorder in the final development 
stage. When assembled the recorder occupies 
a space less than 3 inches in diameter and 6% 
inches in length. Test proven to withstand 
3000g initial acceleration. 


. i. RESEARCH CAPABILITIES 
Spetyfie 2. Mad “NEW HORIZONS Minicturization Instrumentation 


IN RESEARCH” of Electronic 















a SEND FOR... tele) 4a ai and Mechanical Control Systems 
Equipment 
— Heat Transfer 
Applications 
Communications 
Telemetering 


Mechanical Design 


TT R- eA i t) i nc. Ballistic Testing and Development 


High Speed Munitions and 
NASHVILLE 9, TENNESSEE Photography Weapons Development 


inquiries are invited from Engineers, Physicists, and Mathemati- 
cians desiring positions with a progressive research organization. 
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APCO Turbine Type Pumps, as shown 
here, serve in the Petroleum Industry 


Petro-Chemical Production, Profits 


FLUID POWER 


KALAMAIOO DIVISION 

Kelemazocoo, Mich. 
HYDRECO Gear-Type Hydrav- 
lic Pumps, 3 to 120 ; Fluid 
Motors, 3 to 52 np ylinders; 
Centro! and Auxiliery Valves; 
1500 psi. DUDCO Dval-Vane 
Hydraviic Pumps, 3 to 120 
pm; Fluid Motors, 7 te 140 

pi; 2000 psi operation. 


WATERTOWN DIVISION 
Watertown, WN. Y. 
Railroad air brake valves for 
freight and ssenger — 
ment, STRATOPOWER Hydrev- 
lic Pumps for Aircraft, to 3000 
psi. 


AURORA PUMP Divition 
Avrora, tl. 
Liquid Hend! Pumps, Cen- 
tritugels end + By Tur- 
bines, 7000 gpm, ft. heeds. 
Turbine-type, 150 gpm, 600 ft. 
heads. Condensate Return 
Units. 


KINNEY MANUFACTURING DIVISION 
Boston, Mass. 
Rotating stengee and Heliqued 
Liquid Hendling Pumps, te 
3000 gpm. Vacuum Pumps, 0.2 
micron, evecvete 1800 cim. 


Many industries lean heavily upon 
pumps for various stages of produc 
tion. But in none is there a more definite 
tie-up between the profit and loss state 
ment and Fluid Power than in Petro 
Chem and Petroleum Refining. The 
movement of liquids (to perform the 
essential operations for converting 
them from raw material to finished 
product), entails a wide variety of 
conditions and requirements. There 
are, for example: high pressure/small 
volume . .. low pressure/large volume 
... accurate, metered flow icy cold, 
boiling hot. . 


tral .. . clear clean, colloidal or semi- 


. acid, alkaline or neu- 


solid. And, for any of these conditions 
there’s a pump bearing The New York 
Air Brake Company mark ideally 
suited to do the job. For liquid handling 
services: AURORA Turbine and Cen- 





and Progress and— 


trifugal Pumps and KINNEY Heliquad 
Gear and Rotating Plunger Pumps 


DUDCO, HYDRECO and STRATO. 
POWER high pressure Hydraulic 
Pumps provide Fluid Power for rotary 
or linear motion in process automation 
or for added safety where toxic, flam 
mable or explosive materials are pres 
ent. There are: HYDRECO Gear Type 
Pumps and Motors, Valves and Cylin 
ders for 1000/1500 psi operation 

DUDCO Dual-Vane Pumps and Motors 
for 2000 psi circuits and DUDCO 
and STRATOPOWER Piston Pumps 


delivering pressures to 5000 psi 


Finally there is Fluid Power in reverse 

KINNEY High Vacuum Pumps to 
step up distillation, dehydration, de 
aeration and other production and 
profit functions 


Complete your file of data on new developments in the New York Air Brake 
family of advanced performance equipment. Write for catalogs today! 


THE NEW YORK AIR BRAKE COMPANY 





230 PARK AVENUE * NEW YORK 17, NW. Y. 


CNTERNATIONAL SALES OFFICE, OO WEST ST wWEiW YORK 6, WY, 
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U.S. AIR FORCE 
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Test personnel of the Air Proving Ground Command recently 
returned after more than 1000 hours of Operational Testing 
on the Type 0-11A USAF Crash Truck built by American- 
LaFrance-Foamite. A Janitrol 90,000 Btu/hr. Liquid Heater 
is standard equipment on this all-weather vehicle, and supplies 
all heating requirements. 

No difficulties of any kind were experienced with the Janitrol 
heater in the 0-11A Crash Truck during the entire artic test 
period, Not once was any service necessary! Defrosting of the 
windshield was adequate with the assistance of the wipers in 
combatting the after-squirt from the turret dispenser nozzles. 
In a minus 41°F ambient temperature cab comfortization was 
maintained at plus 66°F, and in addition the Janitrol Heating 
Unit provided standby heat for the vehicle engine, pump engine, 
hose reel compartments, battery compartment and auxiliary 
power generator compartment. The main water storage tank 
was protected from freezing by a heat exchanger submerged 
in the tank, 

No matter what kind of heat you may need—specify 
“Janitrol” and be sure of performance and dependability. 





HEAT 





AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORP., COLUMBUS 16, OHIO 


District Engineering Offices; New York, 225 Broadway; Washington, D. C., 4650 East-West Highway; Philadelphic, Penna., 401 No. Broad St.; 
Kansas City, Me., 2201 Grand Ave.; Fort Werth, 2509 Berry St.; Hollywood, Calif., 7046 Hollywood Bivd.. Columbus, Ohice, 400 Dublin Ave. 
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breaking through 


GUM 





problems of 


supersonic 





propulsion 





THE WEAPONS SYSTEMS CONCEPT IN ACTION 


Joint Technical Committee, these rec- 
ognized leaders in the fields of rocket 
and ramjet engine design, chemical 
research, metallurgy and fuels are add- 


Joining skill and experience in research, 
development, and production of super- 
sonic powerplants and fuels, Marquardt 
Aircraft, Olin Mathieson Chemical, 


and Reaction Motors demonstrate the 
weapons systems concept in opera- 
tion. Coordinated through the OMAR 


ing new team impetus to the advance- 
ment of supersonic aircraft and missile 
propulsion. 


Engineers, chemists, physicists, production and tool specialists . . . a wide 
variety of fascinating careers await you on this weapons systems team. For 
information write OMAR Employment Officer at the company nearest you 


3760 


PROPELLANTS ROCKETS 






MARQUARDT AIRCRAFT 


OLIN MATHIESON CHEMICAL Vt] 141.4 
REACTION MOTORS 





Reaction Motors, inc. 


y Olin Mathi Chemical Corporation 
Denville, New Jersey 


New York, New York 





Marquardt Aircraft C 
Van Nuys, California 
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PIONEERS IN 
LANDING GEARS 
First in the de sign, Crngi- 
neering, and production 
of landing gears for every 
type of airplane, helicop- 
ter, blimp, and missile, 


PIONEERS IN 
GROUND-HANDLING EQUIPMENT 


First in many adaptations of hydraulics and mec hanics 


to the precise actuation of ground-handling equip- 
ment for bombs, engines and heavy devices. 


PIONEERS IN 
HEAT TREATING 
First in the deve lopme nt 
of techniques and equip- 
ment to produce ultra- 
high-strength steel alloy 
structural components, 





PIONEERS IN PRECISION BALL SCREWS 
First in the development of the aircraft ball screw 
that converts rotation into linear motion, or vice 
versa, with less than 10% friction losses. 


PIONEERS IN WELDING TECHNIQUES 


First in the development of flash-welding techniques 
to alloy steel parts. We have the world’s largest, most 
powerful flash-butt welding machine. 


Let us tell you how our facilities and 
experience can work for your engi- 
‘alt -iglale me laleMm clgelel*lendlolale|-Jel-tadsal-lahe- 


PT 


CLEVELAND PNEUMATIC 
TOOL COMPANY * Cleveland 5, Ohio 


», Los Angeles, Fort Worth-[ 


ind Levittown, | 
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Get these proven cost and production advantages on every 
stamping operation in your plant... 
@ Stronger, heavier construction for 3B Exclusive electrical and pneumatic 


dependable performance even under control developments for faster, safer 
continuous peak load operation. operation. 


& Automatic oil lubrication to decrease 
2 Extra rigidity for longer die life. maintenance requirements 


Make your whole line a Danly line remember, for every operation, 
it costs less to run a Danly Press. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue * Chicago 50, Illinois 











Magnesium 
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Extruded, Cast, Drawn, Welded and Machined 
... it's all magnesium 


"7 
Make it with magnesium if it must be light in weight. Make it with 
magnesium if you want easter fabrication, too! 

In this ballistics control housing the advantages of magnesium are 
being utilized. Extruded, cast and drawn parts are welded into a com- 
posite unit, then machined and painted, This is common practice 
magnesium provides these same plus values for many manufacturers 
who consider it a typical production metal, 

Start your product on its way to better design—and production—with 
magnesium. THE DOW CHEMICAL COMPANY, Magnesium Sales Depart- 
ment MA 356H-1, Midland, Michigan. 


you can depend on DOW MAGNESIUM 














| Mere than, just a Supplier 


It takes more than raw ingredients to turn out 
a finished product—one which will assure 


customer satisfaction. 


Wolverine puts the knowledge gained from 
years of metal-working experience into each 
of its aluminum products—tubing, fabricated 
tubular parts and extruded aluminum shapes. 


It's the kind of knowledge that combines rigid 
quality control, sound engineering, constant 





a | 


research and strict adherence to customer 
specifications into one word—Tubemanship — 


and then makes Tubemanship a watchword. 


A 


Wolverine knows, too, that customers some- 
times require help with problems concerning 
alloys, corrosion or design. That's why Wolver- 
ine maintains its Field Engineering Service— 
highly trained technicians ready to counsel 
with you on your aluminum products. 





Wolverine Trufin*—the integral 
finned tube that provides increased 
capacity for heat exchange 
applications. 


Wolverine manufactures both 
drawn and extruded aluminum prime 
surface tube in a wide range of 
sizes and popular alloys. 


Wolverine Capilator*—the capil- 
lary tube for precision metering of 
gases, liquids and air. Capilator 
has a smooth, mirror-bright, plug- 
drawn inside diameter. Each length 
is individually flow-tested. 























Wolverine Spun End Process|— 
a unique way to produce tubular- 
shaped parts with fully- or partially- 
closed end treatments in one fast, 
economical operation. 





Fabrication — Wolverine is equip- 
ped to spin, fin, coil, bend, flare, 
expand, or pierce metal to your 
most exacting specifications. 





Wolverine's packaging program 
is designed to meet your individual 
production-line needs and to reduce 
storage problems. Your tubing is 
packaged for fast, efficient 
handling. 











Wolverine is also a leading supplier of copper and gilding metal 

rotating bands—has produced millions of them in the following ® 
seven sizes: 20mm, 30mm, 40mm, 75mm, 76mm, 90mm, 105mm. 
Wolverine’s complete product line-up in copper, copper base 
alloys and aluminum is given in the Statement of Scope. Write 


for your copy—today. 


WOLVERINE TUBE, 1499 Central Avenue, Detroit 9, Michigan. 
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WOLVERINE TUBE 
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Wolverine Trufin is available in Canada through the Unifin Tube Compony, london, Ontorio 


PLANTS IN DETROIT, MICHIGAN, 


EXPORT DEPART WENT tA ote rere’ wetw +oRe 
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AND DECATUR, ALABAMA 


SALES OFFICES IN PRINCIPAL 
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Division of Catumet 4&4 Hecia, ine. 
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miniature relays 
to 

massive 

radar systems... 


Pa 
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Producing small, sensitive electrical “nerves”’, or facilities provide AMF with a wealth of experience 


constructing great penetrating radar “eyes”... that covers nearly every field of industry. And it 

each demands advanced technology. And these is immediately available to you. 

are but two of the hundreds of complex tasks the Call upon AMF with your problem. See for 

AMF organization performs every day. yourself why this all-around experience in answer- 
The highly specialized yet widely diversified ing the needs of government and industry alike 


activities of some 35 engineering and production has made AMF the “can do” company. 


AMF HAS EXPERIENCE YOU CAN USE! 


ry 


yyy UP 7 
él / MISSILE ru 
‘ Li. ;GROUND EQUIPMENT. 





IN RESEARCH 4 
DEVELOPMENT | anmamento 
PRODUCTION = : 


AMERICAN MACHINE 4&4 FOUNDRY COMPANY, Defense Products Group, 1101 N. Royal Street, Alexandria, Virginia 
Executive Offices—AMF Building « 261 Madison Avenue, New York '6, N. Y. 
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about missile guidance 
..-- AND FORD INSTRUMENT COMPANY 


To make sure that a missile hits its target, Ford 
Instrument provides it with a guidance system 
that is sensitive to the variable conditions it 
meets along the way. If you have problems in 
this field, it will pay you to talk them over with 
Ford engineers 

Guided missile devices are typical of the sys- 
tems that Ford designs and manufactures for 
the Armed Forces and the Atomic Energy Com- 
mission. Thousands of Ford specialists are now 
working on such projects as electronic, hydrau- 
lic, mechanical and electrical servo-mechanisms, 
computers, controls and drives 

Ever since 1915, when Hannibal C. Ford 
built the first gunfire computer for the U. S. 


Navy, Ford Instrument has been a leader in 
applying the science of automatic control to 
American defense and peacetime industry. For 


produc {s, seryv- 


more information about Ford 
illustrated 


ices and facilities, write for 
brochure. 


FORD INSTRUMENT 
COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


ENGINGERSG: FORD IS CONSTANTLY ADDING TO ITS STAFF OF ENGINEERS. IF YOU CAN QUALIFY, THERE MAY BE A POSITION FOR YOU 
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helping 
hands... united yet diversified 


Today, it takes more than a better mousetrap for the 
world to beat a well worn path leading to your door. 


Today, it takes the helping hands of diversified 
industries united under one progressive management. 


... A management that has the background 
to cut costs and step-up production, and 

at the same time insure quality 

leadership for each and every product. 


... A management that utilizes the help of each 
division—in getting the best from all divisions. 


... A management with an attitude that 
fosters new markets and improved products. 


USI is such an organization—a dynamic group 
of divisions serving many industries where its 

products are accepted as the finest in the field. 
An organization that is noted for its ability to 
give a helping hand to any branch of industry. 


aa would like specific information on the 
USI products that are serving with distinction 
in your field, we invite you to write today. 






















CLEARING MACHINE CORPORATION. 
Mechanical and hydraulic metai-forming 
presses and accessories. Piants at 
Chicago, Iilinois, and Hamiiton, Ohio 


CHICAGO STEEL TANK COMPANY. Stee! tanks 
of all sizes for home and industry. 
Plant at Chicago, Illinois. 


AXELSON MANUFACTURING COMPANY. 
Petroleum pumping equipment, milling 
machines, engine lathes, aircraft components. 
Piants at Los Angeles and Montebel! 
California, and St. Louis, Missouri 


CONDUIT FITTINGS CORPORATION. Smai! 
electrical parts and die-castings. 
Piant at Chicago, Illinois. 


SOLAR-STURGES MANUFACTURING COMPANY. 


Dairy cans, waste receptacies, cookware. 
Plant at Melrose Park, illinois. 


ORDNANCE DIVISION. Modification and 
processing of armored vehicles of ali types. 
Piant at Hegewisch, Illinois. Also operates 
ordnance plant at Rockford, Illinois. 


u.S. INDUSTRIES, Inc. MOPPEL WICORPORATER, Distribstors of 


25 Park Avenue, New York, New York and equipment in the Philippine Isiands. 
PRESSED STEEL CAR CO., DIV. Exporters of 
railway equipment and industrial equisment 
and machinery to all parts of the world. 





“A FAMILY OF MEN & MACHINES UNITED TO SERVE INDUSTRY BETTER’’ 
886 ORDNANCE 








RELIABILITY 


Dependable performance is a quarter-century tradition at Motorola— 


the world’s largest exclusive manufacturer of electronic equipment, 






Under subcontract to Convair, Motorola engineered for reliability, and 


is NOW producing the guidance equipment for the Navy's new 


all-weather anti-aircraft missile, the ‘Terrier’. 


Positions open to qualified Engineers and Physicists 


NY MOTOROLA 


COMMUNICATIONS 4 ELECTRONICS DIVISION 
National Defense Department 






2710 N. CLYBOURN AVE.+ CHICAGO, ILL.* Laboratories Phoenix, Arizona and Riverside, California 
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DAYSTROM INSTRUMENT 


OUR PROGRAM OF EXPANSION HAS PRODUCED SEVERAL 
RESPONSIBLE POSITIONS FOR ENGINEERS WITH EXPERI- 
ENCE IN THESE FIELDS: 


SYSTEMS ANALYSIS 

COMPUTORS, ANALOG AND DIGITAL 
SERVOMECHANISMS 

SUBMINIATURIZATION (TRANSISTOR CIRCUITRY) 
RADAR 

HY ORAULICS 

COMPLEX ELECTROMECHANICAL DESIGN 
INERTIAL GUIDANCE 

TECHNICAL WRITERS 

SENIOR DESIGNERS 


THESE ARE PERMANENT POSITIONS IN OUR COMMERCIAL 
AND MILITARY PROJECTS. WE ARE A FAST GROWING, 
PROGRESSIVE COMPANY WHICH OFFERS LIBERAL BENE- 
FITS AND RECOGNIZES INDIVIDUAL EFFORT. ENJOYABLE 
RURAL LIVING ONLY MINUTES FROM THE PLANT. 


CONTACT FRED PTUCHA, PERSONNEL MGR. 


DAYSTROM INSTRUMENT 
ARCHBALD, PENNA. 
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BOARDMASTER VISUAL CONTROL 


Gives you a Graphic Picture of your operations, 
spotlighted in color. You See what is happening at a 
glance. Facts at eye level—saves you time, prevents 
errors. 

Simple, flexible—easily adapted to your needs 
Easy to operate. Type or write on interchangeable 
cards, snap in grooves. Ideal for production, schedul 
ing, sales, traffic, inventory, etc. Made of metal. Com- 
pact, attractive. 


Complete Price ‘49° Including Cards 


GRAPHIC SYSTEMS, 55 W. 42nd St., New York 36, N. Y. 





24-Page ILLUSTRATED BOOKLET DN-20 
Mailed Without Obligation 














KOHLER 
Precision Contiols 








for positive action 


Kohler hydraulic check valves are pre 


chech ing 


through 


cision lapped, with positive 
action that prevents leakage 
out long service 
Kohler Co. maintains facilities for 
forging, casting, machining, anodizing 
in one plant —and is a leading supplier 
for hydraulic, fuel, pneumatic 
gine and airframe applications. Con 
trols developed to specication lor 
volume production 
. 
Kohler Co. 1s the only 
AN approval for all size 


check valve from 


jet en 


upplier with 
in the K-1207 
1," lo ] 











Cost Cutting 





cass 
ganvanil® This 
©, Handbook 


VP ae tells you 
—_ HOw! 


For extreme case hardness where distortion from heat pre 





sents a critical work factor, the revolutionary new process 


that is explained in this handbook will greatly reduce finish 
ing costs 


Send for your free copy today! 


OIL WELL SUPPLY DIVISION 
UNITED STATES STEEL CORPORATION 
Oil City, Pennsylvania 


Licensor for the 


€ NITROCYCLE PROCESS 
LUNtR SS stares serene | 
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WATER SAVING 


WITH TROUBLE-FREE 
COOLING EQUIPMENT 


NIAGARA 
Aero 
HEAT 

EXCHANGER 


Convenient 
Units Up Te 

: 30,000,000 

/ | i BTU Capacity 
: 


WIAGARA Aere HEAT CRCHANGER 





Cools your jacket water for engines or process equipment or 
electric apparatus. Your closed system keeps free trom dirt 
or maintenance troubles. You can cool air, gases, chemicals 
quench baths, plating baths, welding machines, extrusion and 
ner aa machines, You get real precise temperatures, save re 
jections, lower production costs. Use NIAGARA AERO 
HEAT EXCHANGER cooling with atmospheric air saves 
water, pumping, piping and power; quickly saves its costs 
Write ie Bulletin No. 120 


NIAGARA BLOWER COMPANY 


Dept. O, 405 Lexington Ave 


‘ 


New York 17, N.Y 
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National Seamless Tubes of USS Stainless Steel chosen for 
Radar Scanner Wave Guide Tube 
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SEE The United Stotes Stee! Hour 
it's @ full-hour TV program pre 
sented every other week by United 
States Steel. Consult your local 
newspaper for time and station. co 





The wave guide tube, along with the 


rotor control, form the central con 
trol unit of the Radar Antenna Sys 
tem designed and manufactured by 
Davis Industries, Inc., of Detroit, 


Michigan 


Originally. the wave guide tube 
was manufactured from carbon steel 
suitably plated to eliminate corro 
sion. Manufacturing complications 
and plating difficulties proved this 
process economically unsound and 
operationally hazardous. That's why 
NATIONAL Tubes of USS 
Stainless Steel were specified. The 
1%” LD. %” wall seamless USS 
Stainless Steel tubes offered a clean 
job that 
the corrosion problems. In 


Seamless 


required no plating and 


solved 


addition, only seamless steel tubing 
could meet the weight and strength 
factors required 

The superior strength, consistent 
uniformity, and dimensional accu 
racy of Nationa Tube’s Seamless 
Steel Tubing make it ideal for all 
vital applications. It is 
available in a wide range of diam 


types of 


eters, wall thicknesses, various 


shapes and steel analyses, and is 
produced to exacting standards by 
the world’s largest manufacturer of 
tubular steel 


products. Upon re 


quest, our engineers will be glad to 
make a thorough study of your re 
quirements, and apply 


National Seamless Steel Tubing to 


help 


you 


your particular specifications 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


Tubing Spe 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


ONAL Seamless STEEL TUBES 


Fuller Gun Brushes 
On Active Duty 
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CARGO: FLARE 


BOMB - MINE 
en | TION 
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Subcontractors 
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Manufacturing Corporation 
ASWEVILLE- WORTH CAROLINA 


long brush life. 


INDUSTRIAL 


Power 








We are proud to be serving our 
Armed Forces with gun brushes. These 
brushes usually are available for an 
extra tour of duty because of their 
unique Fullergript construction. In 
this construction a tripled mass of 
brush material is loop-anchored inside 
a rigid metal backbone to provide a 
far denser brushing surface and extra 















OIivision 


3585 MAIN STREET = HARTFORD 15, CONNECTICUT 
driven brushes, Factory & institutional cleaning tools, Waxes & Detergents 
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We Believe that Peaceful Co-existence is Best Maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 
ENGINEERS and CONTRACTORS 





500 Fifth Avenue 
New York 





Builders and Operators of 
Ordnance Facilities 


Lexington 
Kentucky 








SHADOGRAPH SCALE designed 
for precision weighing in arsenal 


This scale with Shado- 
edge indication projected 
by a beam of light, as- 
sures a correet reading 
from any angle without 
parallax. Model 4112-H-B 
illustrated has 22 Ib. ca- 
pacity, 1/40 ounce or 3/4 
gram sensitivity, with 
center marked dial .. . 
2 3/4” indicator travel over-and-under equivalent to 45 
grams. Can be furnished with flat commodity platter 
open or funnel scoop ad spider. 

SHADOGRAPH Scales are the choice throughout indus- 
try for precision weighing and checkweighing. Models 
available for weighing a few grams up to 100 Ibs. with 
sensitivity as little as 1 milligram. 





Sales and Service Coast to Coast 


lxack\Weiglni 


' Better cost control Zrpales 
THE EXACT WEIGHT SCALE COMPANY 


‘ 900 West Fifth Avenue, Columbus 8, Ohio 
in Caneda: P.O. Box 179, Stotion $, Toronto 18, Ont 


‘ Better quality control 
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THE HOW AND WHY OF BETTER QUENCHING 


wt GULF SUPER-QUENCH 


_—_—_—— — 
Gulf Oi! Corporation Gulf Refining Company 
Room 1822, Gulf Building, Pittsburgh 40, Pa | 
Gentlemen | 
Please send me, without obligation, a copy of your 
GULF new 24-page brochure dealing with the application | 
and advantages of Gulf Super Quench | 
Name | 
Tithe 
Company | 
Address | 
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Eyes that look 


beneath the sea 


name HING the depths of the sea to 
locate wrecks. to aid in navigation. 


to guide fishermen to a Catch — these 





are some of the accomplishments r; 





date of underwater SOnar as de veloped 
by Minneapolis- Honeywell 

Original research iN sonar is con 
tinuing at our Marine Equipment 
Laboratory in Seattle, and aboard our 
Specially de Signed research ship Nep ’ 

If you are interested jn develop 
mental work in any phase of under 
water sonar, Hone ywell’s Ordnance 
Division would welcome your inquiry 
They are prepared to put the fac ilities 
and talent of OUF sonar experts to work 
for you immediately and to draw 
“Upon our pool of 24 000 Skilled men 
and women in research, engineering, 
design and development, Production 
and field service 

For further information, write to 
Honeywell Ordnance Division Dept 
OR -3-45, Minneapolis 8, Minnesota 








oneywell 


Ordnance Division 


ers in: Turret ¢ ontrol e Stabilized 
Platforms « } iting and Arming Systems 
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This section of ORDNANCE contains selected papers presented at meetings of Tech- 
nical Divisions and Committees of the American Ordnance Association and con- 
temporary articles on armament research, development, manufacture and field use 





Ballistics Research 


The scientific bases of airplane, projectile, and missile development 


T is a great pleasure to join in hon 
oring Robert H. Kent with whom 
| have been associated to some de 

yree tor the past thirty years. Kent be 
gan scientific work in ballistics at a 
time when the art of ballistics measure 
ments and the theory of the motion ot 
projectiles were in a state that we now 
consider very primitive. 

He made original contributions to 
both fields. His many reports deal with 
practically every aspect of ballistics 
interior, exterior, and terminal—and 
with the design and performance ot 
weapons. His contributions reflect ex 
tensive knowledge of physics, mathe 
matics, and engineering as well as ma 
ture scientific yudgment and originality 


of approac h 


H' has interpreted the results of his 
scientific work in terms under 
stood by the designers of projectiles, 
and accordingly many of our latest pro 
jectiles embody the results of his ex 
perience, measurements, and advice. 
As my contribution to this Kent 
Seminar on the Scientific Bases of 
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order to accomplish their mission 


use of missiles which are 


Dr. Hugh L. Dryden 


( mie / 


Weapons, | have elected to discuss 
some of the scientity aspects of weap 


ons which travel through the uf 


destructive because ot their mass, 
speed, and shape dates hack to 
tiquity, The term ballistics itself is 
rived trom the Roman “ballista,” a ma 
chine tor throwing stones against the 


enemy 


The 


in themselves 
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With the invention of the yur 
gunpowder, the missiles became ro 
« 


iron and steel yu hy nm 
were proj llecl wath the speed « 


is carly as the year 1644 


KNOW this came a 

prise to ine ind the « 
method of determining it is quite 
esting. An observer stood behin 
yet butt and listened to th 
the projectile striking the 
to the sound of the blast tron 
When the bullet struck the 
taneously with the sound 
the observer argued that 
must i | 1y with the 
yound sia 
thi ertain 
is 1044 

Later the 
mfo aecrial chicles for transporting 
charges of hig! explosives te the target 

| hop is ot the word 


hicles i meaning any one ol 
things yoiny thre ugh the air and 
c¢ of others Le 


ontuse you. | am using it 
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jectiles, missiles, aircraft, or anything 
which goes through the air and carries 
a load, 

The largest such aérial combat ve 
hicle is the airplane which transports 
means of destruction over large dis 
tances, becoming a platform from 
which 
fired, bombs dropped, or guided mis 


gundaunched projectiles are 
siles released. The most modern aérial 
vehicle is the guided missile which may 
take the form of a projectile carrying 
its own means of propulsion or of an 
unmanned airplane. In its design the 
ancient art of ballistics and the modern 
art of aéronautics merge into a single 
discipline. 


HE development of projectiles, air 

planes, and guided missiles involves 
the application of the same scientific 
principles to the design of the aérial 
vehicle itself. In each case the motion 
of the 
classical equations of mechanics for a 


vehicle is in accord with the 
body free to rotate about any axis and 
to move in any direction in response to 
the applied forces. 

The forces exerted by the air depend 
on the motion relative to the air and 
on the attitude of the vehicle relative 
to the path of its center of gravity. 
The study of the forces exerted by the 
air lies within the province of aéro 
dynamics. 

Some form of propulsion is needed 
for each vehicle, and development of 
the propulsion system involves applica 
tions of thermodynamics and chem 
istry in addition to aérodynamics and 
the special field of combustion. For 
each vehicle the suitable selection of 
materials and the attainment of sufh 
cient strength of the structural frame 
rests on basic scientific knowledge of 


metallurgy and applied mechanics. 


N airplanes and guided missiles there 

are many applications of electron 
ics in navigation and guidance. For 
gun-fired projectiles the acquisition of 
targets and control of the pointing of 
the gun utilize electronic devices, Fi 
nally, the 
weapon is dependent on the design of 


destructive effect of the 


the warhead, in which still other fields 
of scientific investigation are called on 
for information. 

The scientific bases for the develop 
ment of projectiles, airplanes, and 
guided missiles include nearly all the 
physical sciences as well as many fields 
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of applied science and technology. A 
brief paper cannot hope to describe this 
extensive foundation even in outline. 
It can only give illustrations of the 
common scientific bases of the design 
of the several weapons as aérial ve- 
hicles, relating particularly to aérody 
namics—the study of the forces ex 
erted by the air on the body moving 
through it—and to propulsion. 

The first concept of the effect of air 
on the motion of a projectile was the 
simple one that the air offered a resist- 
ance to motion through it. This resist 
ance or drag force was assumed to be 
applied in the direction opposite to the 
direction of motion of the projectile. 

A large part of ballistics down 
through the First World War and to 
some extent even today is based on this 
simple Many ballistic 
tables are based on the idealized spheri 
cal particle subject only to a drag force. 

Aéronautics, on the other hand, from 
the beginning utilized wings which de 
rived from the motion through the air 
a lifting force of sufficient magnitude 


assumption. 


to support the weight. The drag force 
was balanced by propeller thrust. Ob 
served motions of aircraft and the re 
sults of wind-tunnel measurements led 
to a resultant force with three compo 
nents along three reference axes and 
three moments of the force about these 


axes. 


T first the force system was consid 
ered as a function of the attitude 
of the vehicle and the relative air speed, 
but it was soon found that the forces 
and moments depend also on the angu- 
lar velocities about the three axes. 
As | ballistic became 
more refined, and in particular when 


observations 


spinning projectiles came into general 
use, it was observed that motions were 
present corresponding to aérodynamic 
forces and moments in addition to the 
drag. 

Thus ballistics also arrived at essen 
tially the same complete force system 
and developed methods of computing 
the force system from refined scientific 
measurements on fired 
through the air on special test ranges. 

Robert H. Kent published many re- 
ports on the force system, on spinning 


projectiles 


projectiles, and on the analysis of range 
firings to determine the force system. 
With Hitchcock he made the first de- 
terminations of the increase in drag 
due to projectile yaw. He analyzed 


spin experiments to compute spin-re- 
tarding torque coefficients and their 
relationship to skin friction. He intro- 
duced dimensionless drag coefficients 
into ballistics during 1937 in conform- 
ity with modern aérodynamic practice. 

Today, as a result of the work by 
Kent, that of many 
others, ballistic and aéronautical data 
may be given a unified treatment. 


together with 


HE chief tool for determining the 

air forces on an aérial vehicle is the 
wind tunnel, a device first developed 
for the Aéronautical Society of Great 
Britain by F. H. Wenham in 1871— 
long before the Wright brothers’ first 
flight. You might argue as to whether 
it was a wind tunnel. It was a tube 
with a fan at one end and provision 
for a model in the balance, and I think 
most of us would regard it as a wind 
tunnel. 

Through the years the speeds of 
wind tunnels have increased, keeping 
somewhat in advance of the speeds of 
airplanes from the subsonic to the 
supersonic range. 

However, the supersonic wind tun 
nel was invented to meet the needs of 
ballistics. Nearly seventy years ago, P. 
Salcher, an associate of Ernst Mach, the 
Austrian scientist whose name is now 
used as an index of speed, suggested 
the use of an air jet to study shock 
a projectile. This fore 
wind tunnel 


waves around 


runner of the supersonic 


was very tiny, the first supersonic yets 
ranging from one-twentieth to one 
fifth inch in diameter, using com 


pressed air from a torpedo flask. Dur 
ing World War I 
made measurements on projectiles in 
with a De 


French scientists 


a supersonic wind tunnel 
Laval throat 2.15 inches in diameter. 
Shortly after the First World War, 


L. J. Briggs and his associates made 
measurements on projectiles in a 12 
inch open jet at subsonic and low 


supersonic speeds, 


E. were given the privilege at that 

time of using the waste air from 
compressor tests made by the General 
Electric Company on compressors built 
for mine ventilation. As long as we 
didn’t interfere with any of the tests, we 
could use the air after the factory was 
through with it and so were able to 
make these measurements without cost 
for power. I believe the power was 
5,000 horsepower, and the payment for 
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it at that time was beyond the resources 
of the Bureau of Standards or the Ord 
nance Department. 

As a member of that group I well re 
Kent's 


value of wind-tunnel measurements on 


member skepticism about the 
projectiles. The quantitative results did 
not agree with his free-flight measure 
ments, although the qualitative results 
were similar and, of course, Kent was 
absolutely right. 

The 


resear©rc h at 


funds available for supersonic 


that time did not permit 


construction of air streams which were 
sufficientiy large to give reliable quan 
at that time 


titative results. Moreover 


we did not appreciate how small the 
model really had to be compared with 
the tunnel air stream in order to get 
reliable results 

The development of supersonic wind 
tunnels in Europe received great im 


Volta 
High Speeds in Aviation held in Rome 


petus from the Congress on 
in 1935 under the sponsorship of the 
Italian Government. Germany took the 
lead and, by the end of the war, had 
under construction at Kochel a 76,000 
horsepower supersonic wind tunnel, 
3.3 feet square at the working section, 
for Mach numbers 4 to 10 

In the United States a 24-inch inter 
mittent flow wind tunnel was built by 
John Stack in 1933 at the N.A.C.A 
Laboratory. No additional 


facilities were built for sev 


Langley 

supersonic 
eral year 
Karman 


proposed that the Ordnance Depart 


In 1rO20 T heodore von 
ment of the Army build a supersonic 
wind tunnel for aérodynamic measure 
ments on projectiles. This proposal was 
debated for several years, and a model 
of the tunnel was built by the California 
Institute of Technology. A 15- by 20 
inch wind tunnel of 13,000 horsepower 
was finally authorized, built by H. W. 
Puckett under the 
Maj. 


Simon. It began op 


Emmons and A. } 
supervision of Kent 
(then Col.) L. E. 


eration in December 1944, eleven years 


and Gen. 


ag 


FFORE the end of the war the 

National Advisory Committee for 
Aéronautics had in operation two su 
personic wind tunnels for aéronautical 
research. Three additional larger facili 
ties began work in 1948 at speeds up 
to twice the speed of sound. At present 
the U. S. is placing in operation large 
tunnels with dimen 


supersonk wind 
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This article and the following 
one were technical addresses 
given at the Kent Seminar of 
the Thirty-seventh 
dustrial Prepared ne 
of the 


innual In 

Mectine 
Ordnance 
{ssociation held at the Wal 
{storia Hotel, Neu York 


December 7. 1055 | 


imerican 


dorf 
City 
third paper 
John 


tunately will not appear here 


given by Dy 


Von Neumann, unfor 


Due to illness, Dr. Von Neu 
mann was unable to edit his 
address in time to meet the 


publication deadline, but it 


will appear in the May-lune 
Tu 


issue, Eprrors. 





sions from four to sixteen feet, speeds 
up to five times the speed of sound 

up to ten for somewhat smaller dimen 
with horsepower up to 


sions and 


250.000 In single units 


When Kent 


the chief testing tool of the bal 


began his scientifiy 
work 
listician for studying the flight of pro 
iectiles was the proving-ground range 
The projectile was shot through wire 
grids and cardboard sheets, the first 
used with the Boulengé chronograph 
to measure speed the second to deter 
mine the angular inclination of the 
projectile to its flight path (yaw angle) 
from the shape of the hole in the card 


Kent the effect of the 


cards on the 


studied yaw 


motion He introduced 
the solenoid chronograph which meas 
interposing 


grids in the path of the projectile 


ured speed without wire 


Like wind tunnels, ranges and range 
techniques have been highly developed 
as tools for aérodynamic measurements 
The proving ground ranges have be 
useful through great im 


come more 


provements in  phototheodolites and 


cinetheodolites and radar tee hniques ot 
measuring position and speed. Instru 
ments such as accelerometers, angular 


velocity and attitude meters, etc.. have 


been mounted directly in aérodynami 
models or actual missiles with their in 
dications transmitted to the ground via 
radio. Modern proving grounds are es 
sential development tools for weapon 


development. 


| tena research purposes, instrumenta 
tion de clopment has permitted the 


use of shorter indoor ranges. Spark pho 


tography and electronic timers have per 


mitted measurements ol sufhcient accu 


racy to obtain the principal erody 
namic parameters. Ranges have been 
built in which the air pressure could be 

iniedd increased to give higher ette 
tive scale of the model, or decreased to 
simulate high altutude. Ranges have 
been combined with wind tu nel t 
obtain higher relative speeds between 
model and air, shooting a projectile 


against a windtunnel air stream 


The preceding discussion has em 
phasized the experimental upproach to 


aerodynamics, since this has in the past 


been more fruitful in producing nn 


| | 
immediately applicable in 


Theoretical 


formation 
weapon design computa 
tions have been useful in the « irly stages 
of design of subsonic aircraft and there 
ssible 
f 


useful to designers of 


idedl miussile 


is every evidence that the compre 


flow theory 1 


supersonic aircralt and gu 
pro 
] 


lhnited 


Applic ition to gun-launched 


yectiles ind rockets has heen 
partly because of the ct ist hmitatrons 


on shape ind partly becaus the 


of the aur torces are in the nature of 


perturbations ot the vacuum trajectory 
] I is important that the ay pli abality 
of available theorn hve hecked ly 


suitable experiment i! 


umMption vl in the theoreti il treat 


ent « made in the light of expen 


ental data The idea procea 


suitable halar ( hetween th theoreti i 


crimental worl 


| 
c 


Perl 


problen mn the cle 


il 


most dith t te 


al the 


velopment of acria 


urinys table flight 
withor 


inn the 


chi ics i that of sec 


through the air: 1 flight ttu 


, ’ 
bling or large oscill retried 


ition 


ol the ehicle with respect to it tra 


yectory Robert Kent ha ion 

ociated with work in this field as ap 
plied to projectiles Many will recall the 
three model: with whi h hye demon 
trated instability stabil ty ina uper 
stability of spinning projectile 

In aerial vehicles without tail sur 
face the resultant air force passes in 
front of the enter of gravit if | thus 


echicie to rotate to a large 


ingle or even tumble. TI tendency 
may be overcome by fins at the rear 
hut it is difficult to obtain stability by 
fins wholly contained within a tubular 
suncher such as a gun or mortar 


I remember my first association ith 
the design ot bombs and tren h mortar 
projectile The o erriding demand w is 


that the bomb must oc upy a re tangu 
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lar box whose length was equal to the 
length of the bomb, whose side was 
equal to the maximum diameter, and 
whose fin structure must be contained 
within With the trench 
mortar projec tile, the fin structure must 


that box 


be contained within the cylinder, This 
gives the aérodynamic expert an almost 
insoluble job. 

One solution is the use of folded fins 
which extend after the missile leaves 
the launching tube. The older and 
more common solution is to spin the 
missile rapidly about its axis so that 
gyroscopic forces convert the upsetting 
motion into a stable motion in the vi 
cinity of the flight path. 

The condition for stability is that 
the axial moment of inertia and spin 
rate be large in relation to the transverse 
moment of inertia and the aérodynamic 
upsetting moment. It becomes increas 
ingly difhcult to spin-stabilize a missile 
as the length is increased in comparison 
with its diameter as in a long rocket. 


IRPLANES, bombs, and guided 

missiles are stabilized by the use 
of suitable stabilizing surfaces or fins. 
By a suitable disposition of surfaces the 
aérodynamic moments about the center 
of gravity may be balanced, The sta 
bility problem is then also to ensure 
that when the steady motion is dis 
turbed by wind gusts or otherwise the 
vehicle will return quickly to stable 
flight. The mathematical theory of the 
dynamical stability of aircraft was 
given in essentially complete form by 
G. H. Bryan in 1911. 

The problems of stability and con 
trol of current and future aircraft and 
missiles are describable in the same 
conceptual framework, although speeds 
have increased from 100 to more than 
1,000 miles an hour, There are, how 
ever, great changes in what Bryan de 
scribed as the “approximations to the 
air pressures on the planes and other 
parts,” 

A casual reader of the ballistic and 
aéronautical literature might gain the 
impression that the stability problems 
of spinning projectiles and of aircraft 
are fundamentally different. However, 
it is possible to give a unified set of 
equations applicable to all aérial ve 
hicles, and this has recently been done 
by A. C. Charters, a former associate 
of Kent, in NACA Technical Note 
3350. A further demonstration of the 


essential similarity of the problems was 
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“Just as the foundation of a 
building is not casily visthle 
when the structure is com 
pleted, so the research behind 
a new weapon is not easily 
seen in the completed weap- 
on. By then the basic research 
done some years before is no 
longer new and 1s replaced in 
the public eye by the research 
of today which is the founda- 
tion for tomorrow's weapons. 
The development of weapon 
design to its present state 
would have been impossible 
without accompanying ad 
vances in scientific research.” 





given by a puzzling divergence from 
steady flight encountered by modern 
fighter aircraft when rolled rapidly 
about a longitudinal axis. 

This particular instability turned out 
to be familiar in ballistics, being asso 
with the 
rate of roll and period of oscillation of 


ciated near coincidence of 
the airplane or missile about the axis 
of yaw or pitch. This type of instability 
lasts only while the airplane or missile 
is rolling. The unified treatment shows 
that it is not always possible to sta 
bilize a projectile by spin and a suffi 
ciently high rate of spin is likely to 
destabilize finned projectiles and air 
planes, although if certain conditions 
are fulfilled a 
airplane may be stable regardless of 


finned projectile or 
spin. 

The general stability problem is one 
of designing the airplane or missile to 
possess satisfactory oscillation char 
acteristics without compromising other 
performance requirements. The reason 
we need designers is that if you take 
any aspect of the design problem it is 
always easy to work out a solution. 
The trick of the designer is to put all 
these things together and come out 


with a useful device. 


T is becoming apparent that purely 
aérodynamic means may not be ade 
quate over wide ranges of speed and 
altitude. Automatic stabilization is 
being applied to many modern aérial 


Thus 


be used to detect changes in the direc 


vehicles a gyro instrument may 
tional motion and transmit the infor 
mation to a servomotor which moves 
a rudder so as to damp the motion. 
Another field to which Robert Kent 


contributed is that of interior ballistics, 


which is the ballistician’s name for 
the propulsion problem for projectiles 
fired The aérodynamic 


design of gun-fired projectiles must 


from guns, 
generally be completely subordinated to 
the demands of the propulsion system. 
(This does not imply that guns are on 
the way out, but merely illustrates one 
of the difficult problems.) 

There are drastic limits on size and 
shape and mechanical strength. In ad 
dition, external roughness in the form 
of rotating bands and bourrelets and 
the large flat base necessary for use in 
guns are all things at which the aéro 
dynamicist shudders. The possible con 
figurations are aérodynamically unsta 
ble, although fin-stabilized missiles 
with folding fins have found applica 
tion in some weapons. 

The ballistician’s fuel has progressed 
from gunpowder to various modern 
propellent powders. Missiles were fired 
from guns at supersonic speeds about 
300 years ayo. Current projectiles hired 
from guns weigh from a few pounds 
to more than one ton and travel at 
speeds up to a little above twice the 
speed of sound. The German long 
range gun fired a 265-pound shell at a 
muzzle velocity of about four times the 
speed of sound. Its range was about 75 
is the 


t 


miles, whereas 20 or 25 miles 


more common maximum range ¢ 


heavy artillery. 
HE coming of the rocket has re 
moved many of the limitations on 
the shape and size of aérial vehicles for 
weapons. By carrying the gun barrel on 
the vehicle, using its recoil for propul 
sion, and continually renewing the fuel 
charge by liquid injection, smaller ac 
celerations may be used, thus permit 
ting lighter structures. The vehicle may 
embody such aérodynamic refinement 
as is needed to reduce its drag and to 
obtain stable flight. The performance 
capabilities were dramatized by the 
V-2 rocket which carried a 


payload of one ton to a distance of 180 


German 


miles at a speed which reached 5 times 
that of sound. 

The combustion problems of the fuel 
in guns and in rockets have much in 
common. In each case one seeks con 
trolled burning—fast but at a more or 


less uniform rate—without violent in 
stability which may produce structural 
failure. The study of combustion in its 


broadest aspects is fundamental to the 
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design of satisfactory propulsion sys 
tems. 

For some weapon applications there 
is advantage in utilizing the atmospheric 
air rather than oxygen embodied in 
the chemical fuel. This advantage is 
well 


found in the which is 


suited to take up the task of continued 


ramyet 


propulsion within the atmosphere after 
the vehicle is launched by a rocket en 
gine. For airplanes and for some mis 
siles the turbojet engine proves most 
effective. Thus again the guided missile 
brings together the propulsion develop 
ments of ballistics and aéronautics and 
opens the way for new types of weapons. 

Aérial vehicles are not in themselves 
weapons. They must be provided with 
suitable means of destruction either di 
rectly in the form of high-explosive or 
fragmentation warheads or indirectly 
in the form of subsidiary missiles or 
projectiles carrying warheads. Launch 
ing devices; navigation, aiming, and 
guidance equipment; gun sights and 
other fire-control equipment; commu 
nication devices; target detection radars 

these are some of the other essential 


physical components ot a complete 


weapons sy stem. 
Many helds 


the ce velopment of these components, 


scientific contribute to 
and there are specialized areas of ap 
plied research—for example, terminal 
ballistics, of unique significance for the 
design of effective weapons. 

In the final analysis the Various com 
ponents must be integrated into a com 
plete system whose performanc e 1s op 
timized. The building of a modern 
high speed aircraft or missile has neces 
sitated and brought into being a new 
concept of functional coérdination and 
system analysis in which many groups 
ot professional specialists have joined 
talents to produce results beyond the 


ability of any single man or group 


FAPONS 


thus 


system development 


rests upon a broad base ot 
scientific knowledge, the results of fun 
damental and applied research. On the 
extent and soundness of this foundation 
depends the final quality ol our weapon 
systems Just as the foundation ota 
building is not easily visible when the 
structure 15s ompleted, so the research 


behind a new weapon is not easily 
seen in the completed weapon. By then 
the basic research done some years be 
fore is no longer new and is replaced 


in the public eye by the research of 
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today which is the foundation for to 


morrow's weapons. The development 


of weapon design to its present state 


would have been impossible without ac 


companying advances in scientific re 
search. 


EF AC h 


ment of many research results in many 


new weapon is the embodi 
helds, Its ancestry leads not to a single 


research project but to many carried 


out at many institutions and even in 
many countries. The base of the pyra 
mid is very broad 

Robert Kent and your speakers this 
afternoon are workers on this hidden 
foundation, the broad scientific basis of 
weapons systems which the designer 
utilizes in the art of creating new and 
improved tools for our military services 

The foundations must be broadened 
and future ad 


deepened to support 


vances. Research must look beyond the 
immediate problems and seek under 
standing In many areas the immediate 
applications may not be apparent But 
that a stockpile 


experience teaches us 


of screntilk information obtainable 
from a vigorous program of basic and 
applied research in the underlying sl 
helds 
Only 


can the design of an aérial vehicle, for 


entili is essential to system ce 


sign with adequate knowledge 
example, be accommodated to the de 
sign ol guidance ind warhead, to pive 


good over-all performance 


MIGHT prive just one 


it has been in the public eve 


exam le, 
since 
The ( ollier 


awarded to one of our 


Trophy this year 1s being 
youny men tor 


a contribution which was applied very 





“The 


has remot cd 


rocket 
many of the 


coming of the 


limitations on the shape and 
vehicles for 
weapons. By carrying the gun 
barrel on the vehicle 
recoil for propulsion, and con 
fuel 


injection 


; 
size of acrid 


using its 
tinually renewing the 
charge by laud 
matller 
thus permitting lighter 


accelerations may be 
used 
tructures The 
r apabilitie 
by the German V-2 
which 
one ton to a distance of 180 
miles at a speed which reached 
that of : 


per formance 

dramatized 
rocket 
a payload of 


“cre 


‘ arrica 


5 time ound 





within a period of about two 


quickly 


years—and resulted in the increase in 


speed of a particular airplane by more 


than 100 mules an hour and an increase 


in altitude of about s.o00 feet without 


any increase in power, 


This was not done asa result of any 


carried on to this ai 


work improve 


plane The young man was given A 


very basic assignment of trying to un 


derstand the air flow about swepthack 


wings. He was given a free hand to 


learn all he could about it 

He observed that the shock-wave sys 
tem was very similar to that of a 
body of revolution, and this led him to 
that it was the over-all area 
blocking the 


important than the detailed design of 


the idea 


which was flow more 
the body ind the 
He thought 


this conhyguration was equal to that of 


had the 


“A rips 


that the wave drag of 


a body of revolution which 


same distribution cross-sectional area 


along its length 
After he discovered this empirically, 


it was found in the literature ol theo 


retical work on compressible flow, but 


no one believed it because the assump 


tions of the theory were not the ught to 


hold in the neighborhood of the peed 
of sound 

If this were correct, then the way 
to make a yood urplane would be to 


Start with i yood body ol revolution 


on whi h has a low dr iv ind to dis 
tribute the area in the airplane con 
higuration in the same manner as that 


ot a good streamlined body 


At that 


ect was in 


time a certain urplane proj 


difheulty, It was in 


Sore 


tended to be a supersonic airplane, but 


it obviously would turn out to be a 
subsoni urplane jut it Was possi 
le to introduce the above-mentioned 


‘ hanyge into the airpl ine with the i ather 
startling results previou ly described 


In World 


War Il we swe ited lor 


weeks ind week« to get ten it ies il) 
hour more speed, but this rather star 
tling smivance ime from basic research 
not trom any appre ! work on the au 
plane 
The resca}; h proypram: if the 

ences ha to veapon ce clopment 
need the interest and ipport of in 
formed citize In particular there 
must be a greater awarene ind sup 
port of the longer range programs of 
hass research which onstitute the 
ipply of material not only for sword: 
mul for pruning NOOKS a ve 
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Report on Thermodynamics 


A discussion of the thermodyna mics and statistical mechanics 


of systems of nuclear spins at negative absolute temperature 


and some interesting conclusions and implications therefrom 


O avoid any possible confusion 
I should like to emphasize at the 
outset of this discussion that the 
talk has no 
whatsoever to weapons systems and is 


subject of my relation 
not supposed to have any such relation, 
beyond the fact that it relates to ther 
modynamics and that thermodynamics 
is also an important aspect in ordnance 
engineering. 

This report on thermodynamics at 
negative temperatures has its origin in 
some experiments performed several 
years ago by Pound, Purcell, and my 
self at Harvard University’: *: *, These 
c xperiments involved systems of nuc lear 
spins, and in some of the experiments 
the nuclear spin systems were at nega 
tive absolute temperature, 

At the time of the experiments we 
published only brief notes concerning 
the results. Recently, however, I have 
been exploring in greater detail some 
of the thermodynamical and statistical 
mechanical implications of such sys 
tems, and I shall describe some of the 
results of these studies here. 


ET us consider a very pure cubic 
crystal, such as lithium fluoride, 
containing nuclei with nonvanishing 
nuclear spins and magnetic moments. 
Then the array of nuclear spins form 
concerned. 


the nuclear system 


These nuclear spins can interact with 


spin 


each other in much the same way that 
two colliding molecules in a gas can 
interact with each other. 

However, in the nuclear 
tem the mutual interaction is magnetic, 


and the effect of the interaction between 


spin sys 
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two neighboring spins is that they will 
mutually reorient each other; i.¢., the 
spin of one nucleus may be flipped 
down by the magnetic field associated 
with a neighboring spin while the 
latter at the same time is flipped up 
by the field of the former. In this way 
an initially arbitrary distribution of spin 
orientations is randomized by the mu 
tual spin-spin interactions within the 
system. 

Under certain circumstances, the nu 
clear spin system is quite effectively 
isolated from the vibrations of the crys 
tal lattice and from all other thermo 
dynamical systems. For example, with 
the pure Li F crystals, and in our ex 
periments, the nuclear spin system was 
essentially isolated from all other ther 
modynamic systems for times up to 
about five minutes. 

On the other hand, the spin-spin 
magnetic interactions between the nu- 
clear spins were sufficiently large that 
many thousands of nuclear spins were 
brought into equilibrium with each 
other in a small fraction of a second. 

Under such circumstances and for 
times between a few seconds and a few 
minutes, the nuclear spin system is ap 
propriately described by a temperature 
just as hot coffee in a vacuum bottle is 
appropriately described by a tempera 
ture for lengths of time less than that 


corresponding to appreciable heat leak 


age through the walls of the vacuum 
bottle. 

Both experimental and _ theoretical 
justihcations tor the use of spin tem 
peratures have been given by Bloem 
bergen* who finds, for example, that 
he can experimentally measure the dif 
within a nuclear spin 


fusion of heat 


system. 


| UCLEAR spin systems possess one 


important property that distin 


guishes them from almost all other 
thermodynamic systems. This property 
is that there is an upper limit to the 
energy that can be acquired by the 
spin system. 

Thus, if the spin system consists of 
} in the presence 

held, 
of only 


nuclei of spin / 


of an external magnetic each 


nucleus can be in one four 
possible orientation states correspond- 
ing to the magnetic quantum num- 
bers m 3/2, 1/2, —1/2, 3/2. 


The highest possible energy of the 


and 


system corresponds to all nuclei being 
in their highest possible state, and the 
lowest possible energy corresponds to 
all being in the lowest state. For in- 
termediate amounts of energy the nu- 
clear spins are distributed between the 
above four possible states with the 
probability of any given nuclear spin 
being in the state of energy W,, being 
proportional to the usual Boltzmann 
factor exp (—W,,/kT) where T is the 
absolute temperature of the system. 
For ordinary systems, such as a gas, 
there is no upper limit for the quantity 
W,, since no matter what the kinetic 
may always 


energy of a molecule, it 
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be increased. For this reason the param 
eter T in the Boltzmann tactor must 
remain positive; if it went negative the 


increase exponentially 


W,, and inh 


factor would 
with 


nite energy would be required 


increasing energy 


For nuclear systems, on the 


other hand, there is an upper limit for 
W,,, as discussed above so there is no 


spin 


objection to the absolute temperature T 
of the spin system becoming negative. 

The possibility of a negative temper 
ature can also be seen from the ther 


expression: 


mody namic al temperature 


T = (dS/8U)y (1) 


where S is the entropy and U the spec 
troscopical internal energy. Since S 1s 
proportional to the logarithm of the 
number of quantum states accessible to 
the system, it is easy to see the general 
nature of the dependence of S on U for 
a spin system. 

For the lowest possible internal en 
ergy, U, only one state is accessible to 
the the 
vidual nuclear spin in its lowest energy 


value 


system state with each indi 


state. Consequently S has a low 


However, as U is increased, the 


number of accessible states and con 
sequently § increase. However, if U is 
further increased until the energy as 
sumes its greatest possible value, there 


is again only one accessible and § 


state, 
again has a low value. 

It is thus apparent that S as a fun 
with a 


Starts off positive 


tion of [ 
slope, passes through a maximum, and 
then acquires a negative slope This is 
shown in Figure 1 where the theoreti 
cal value of S is plotted as a function 
of U for the above system. From the 


definition of tempera 


thermodynami 
ture in Equation (1) the absolute tem 
perature is negative when the slope of 
the S vs. U curve becomes negative. 
The subject of 
negative absolute temperature is then 
sys 


thermodynamics at 


concerned with thermodynami 
tems for which S can diminish with in 
creasing U. Although the contrary as 
sumption is not ordinarily explicitly 
made in thermodynamics books, it is 
unobtrusively made implicitly, with 
the result that various thermodynamic 
statements must be modified when the 
possibility of a system being at negative 
temperature is envisioned. 


Even the definitions of “hotter” and 


“colder” are not trivial and obvious. 
At negative temperatures the most 
suitable definitions are such that if 
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perature T, and Qz is the heat ejected 
at temperature T >. 

When a Carnot heat engine is oper 
ated by absorbing heat at a colder 
negative temperature and ejecting it at 
a hotter negative temperature the above 
ordering of “hotter” and “colder” 
that 7,/T7, < 1 


efhciency is positive and work is pro 


shows whence the 
duced. 

Furthermore, the heat ejected into 
the hotter heat reservoir may be allowed 
to flow back down to the colder reser 
voir from which it was originally ex 
words, in this man 


tracted. In other 


ner heat can be converted into work 
by a cyclic process and with no other 
change resulting. 

But this is directly contrary to one 
of the most popular statements, due to 


Kelvin and Planck, 


of thermodynamics. 


ol the second law 


HAT is The 


that this widely accepted formu 


wrong’ answer 15s 


lation of the second law of thermody 
namics is incorrect. The second law in 
the form of the principle of increasing 
entropy is equally valid at negative and 
positive temperatures, However, in the 
derivation of the Kelvin-Planck formu 
lation from the principle of increasing 
entropy one makes the usually unno 
ticed implicit assumption that the en 
tropy § is a monotonically increasing 
function of the internal energy L 


When 


the correct 


avoided, 
Kelvin 


Planck form of the second law of ther 


this assumption 1s 


statement of the 
modynamics becomes: It is impossible 


to construct a device operating im a 
closed cycle that will produce no other 
effect 


from a 


than (1) the extraction of heat 


positive-temperature reservoir 
with the performance ot an equivalent 
amount of work or (2) the ejection 
of heat into a negative-temperature res 
ervoir with the corresponding work 
being done by the engine. 

In other words, at negative tempera 
tures the difhcult processes are the con 
version ot work into heat whereas it is 


work. Re 


negative temperature, tor 


easy to convert heat into 
sistances at 
example, are intrinsically negative. 
This characteristic even shows up in 
the means by which negative tempera 
nuclear systems are de 


tures ot spin 


tected. This is usually done by a nu 
clear resonance absorption technique, 
and at negative temperatures the ab 


sorption changes sign; 1.¢., stimulated 


900 








Fig. 3. Experimental cooling curve for nu- 
clear spin system. Nuclear resonance ab- 
sorption is plotted as function of time. 


emission is greater than absorption. 


This is illustrated by the cooling 
curve for a negative temperature Li F 
nuclear spin system first published by 
Purcell and Pound® and shown in Fig 
ure 3. The nuclear magnetic resonance 
absorption signal is plotted as a func 
tion of time. At the bottom of the curve 
the resonance is for the spin system at 
positive room temperature, Energy 1s 
then added to the system until it comes 
to negative room temperature and the 
absorption is negative; 1.¢., stimulated 
emission exceeds absorption. 

The system then cools from negative 
room temperature to *°K. and 


+ & K.. 


to positive 


where the signal vanishes, 


room temperature, Ww here 


the absorption is positive. 


TINHE statistical mechanics of systems 

at negative temperatures can be de 
veloped in much the same way as at 
positive temperatures. For example, il 
each element of the system has n spec 
troscopical energy levels spaced approx 
imately equal distances H apart, the 


partition function 1s 


From this partition function the in 
ternal energy U, the entropy S, and the 


specific heat C may easily be calculated 


in the usual manner. Their variation 
with temperature in the positive and 
negative regions is shown in Figure 2. 

In conclusion, I should like to sum 
marize some of the implications of the 
existence of negative temperatures. 

1. One of the most popular state 
ments of the second law of thermody 
namics must be modified as discussed 
above when allowance is made for the 
fact that some thermodynamic systems 
can exist at negative temperatures. The 
very need for this modification indi 
cates the lack of rigor of the conven 
tional discussions of the second law. 

If the complications of negative tem 
perature are to be avoided in an ele 
mentary discussion of thermodynamics 
one must explicitly restrict oneself to 
those systems for which the entropy S§ 
is a monotonically increasing function 
of the internal energy 


2. At 


tances are inherently negative and stim 


negative temperatures resis 
ulated emission exceeds absorption. A 
spin system at negative temperature 1S 
intrinsically an amplifier. If negative 


temperature systems are to have any 
practical applications at all it is prob 
ably these novel characteristics which 
will be of greatest use. 

3. Various familiar phenomena are 
reversed at negative temperatures. For 
example, if a spin system becomes fer 
romagnetic when colder than its posi 
tive Curie temperature, it will become 
antiferromagnet when hotter than its 
negative Curie temperature. Similarly, 
at positive temperatures adiabatic de 
magnetuuzation cools a system while at 
negative temperatures it heats it. 

4. Finally, I should like to urge both 
the im portance and the unim portance 
of the subject of negative temperatures. 
Negative temperatures are a fully valid 
portion of thermodynamics and must 
either be taken into account or be ex 
plicitly excluded in any rigorous de 
velopment of the subject. 

On the other hand, the practical im 
portance ol 


negative temperatures 1s 


extremely small. Only under very rare 


circumstances, suc h as with nuc lear 


spin systems, are all conditions met 


such that a thermodynamic system may 


posse $8 a negative temperature, 
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Uranium for Fuel 


The development of fission as a source of industrial energy ws a 


slow and costly process hut one well worth the effort necessary to 


harness the tremendous productive possthilities of atomau powe 


1 the 


Conterence 


Atom 


in Crene 


recent tor Peace 
Va the 


Hom: | 
the 


great 
Indian scientist, Dr 


Bhabha, 


process ol 


made the statement that 


fusion might some day re 
place fission as the great power source 
of the 


Almost 


future 
immediately there was an 


the 


appreciable drop in so-called “ura 
nium fever” in the Colorado Plateau 
section of our Western States and 
Canada. Many of the penny ura 


nium stocks slumped off appreciably 
have 


and even some ol the 


in some cases this may heen al 


most a blessing 
substantial companies in the business of 
atomic energy were temporarily jarred 

Sut the public 
to Dr 


he indicated 


liste ned too qui kly 


Bhabha’s words. For one thing 


that the reduction of fu 


1 
sion to a workable process for power 


And 


strongly that 


was at least two generations off 


for another he indicated 


controllable fusion was still in the very 


infancy of its de velopment 


A 


LONGER look at the picture has 


now convinced industry that 
atomic energy as we know it, meaning 
the fission of uranium chiefly, is not 
only on the road to creating a new era 
for power, but will be expected to 
revolutionize many of our concepts 
and methods in other fhelds such as 
industry, medicine, and agriculture 


Dr. John R. Dunning, for instance 
dean of engineering at Columbia, a 
man who has heen as close to atom 


energy as any American scientist, had 


this to say ot the 
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Kugene B. I 


pre onterence 1 

{ ra i yor tuel source tor 
the ‘ ny cal i prime stepping 
stone toward a that we want to a 
complish in this country. Thorium 
only a useful supplement to uranium 
and will amount to only five to ten per 
ent of the source « Nn onable ma 
terial 

In revard to the use of tusion ma 
terials rather than fh onable materials 
Lewis | Strau Chairman of the 
Atomic Energy Commussion, indicated 
recently, ‘We have never yet been abl 
to control the fusion energy releases 
Commercial use of tusion materials are 
part of the long-range development of 
twenty or more years hence. Uranium 
is here to stay. We're a long distance 
away from having an oversupply of 


uranium ore when we 


rected nee | We c¢ ot 
beginning——we're just 
of the Atom) Ave 
There ire ony tw 
materials uranium an 


tonium, of course, 18 a 


uct of uranium h 
not vet a full-fledge 


Uuraniun ind may ne 


it has much to recom: 


demand for it should 
next tew years. One 
thor: J i that it wi | 


Mr. Hotchkiss i 


dent of the Vitro 


. 
of America, Neu 


fotchkiss 


look at our 


pro 


iV i vcle the hare 


\ 
© Natural hssile 


{ thorium. Plu 


man-made prod 
sor Thorium 1 
| competitor ol 
cr ix ilthoug! 
end it, and the 


increase over the 


; 


intayge oO 


fission by 


vice-pre 
(or poration 


York, N.Y 


itseit 1 i mlor ilthoug! t rh 
we Vill im certa tyi™ ! 
reactor 

| ral ertaimnly the « standing 
fuel of the oreseeable tuture i 1 it 
mncreasil us ecems more ina More 
ident i ve note the depletiort or out 
famuliar te fuels coal, o1 ind ga 

( See hart on page ) based on 
tatistics developed by Dr. A. C. Mor 
tenth of We tiny house blects tath 
tics Which ncidentally ire tan 
tially iIpported by the President Pale 


Report of } yond by independ 1 esti 


mate nade by Lawrence R 


the Atomic Eners C4 


WV! i e that the esti ited en 
ergy re urements tor the next 


year or untt A.D v1 be on the 
order of some 1 ener t 
i "HRI eact ow we tind that the 
entire te ‘ ource Wwaliabie t 
plus uch other source is Water powe! 
Will tota i tovether le than ! 
such unit Which means that to fur 
nish the power required witl thre 
ifetine ol the next two generat 
ve ! mt 7 | inother ! or ‘ ot 
cticry t 

We do f | owever, that there are 
Walabie ( ( unit rani 

| the ‘ alle ate 4 
eT ‘ hiefly iraniugt It has beer 
esti ited that tl itor fi reserve 

ol t? rder ol twenet three t 
twent « ! yreat tf 

c ru c ne h of ‘ ree lon ot 

‘ ower 
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Estimated energy requirements to 2050 A.D. and available known fuel resources. 


In addition to the conventional 
sources of energy that are now being 
used there is the tremendous quantity 
of energy delivered to the earth by the 
sun, It has recently been calculated that 
the quantity of solar energy available 
each day is equivalent to something on 
the order of 20-0dd million of the 
Hiroshima-type atomic bombs, Further 
more, vast quantities of latent power 
exist in the energy of the tudes and in 
the force of the winds, 


PHIL! 


these sources is cost-free, the total 


it is true that energy trom 


economy of any process must reckon 
with the capital investment required 
and the operating cost, and so far there 
has been no indication of an economi 
break-through of the immense capital 
costs required, 

Therefore, we find that atomic fuel 
is of the utmost importance to us, al 
though even that fuel will not last 
forever. And why do we stress power 
so much, despite the fact that uranium, 
as our chief source of atom energy 1s 
useful for many purposes? Simply be 
cause our civilization is based chiefly 
on power. 

The chart on page 903, prepared by 
the president of Vitro Corporation of 
America, ]. Carlton Ward, Ir., gives 
a most dramatic example of that fact. 
The chart shows graphically that the 
curve tor our standard ot living, which 


in this case is composed of constant 


902 


1951 dollars, divided by man-years of 
total population, clings very closely to 
the total amount of power produced. 

In this case, power production is 
kilowatt man 
year of total population. Note the drop 


figured by hours per 
in the standard of living in the 1932 de 
pression and the artificial rise in World 
War II. The close relationship of the 
two curves is very obvious. Here, there 
lore, are the facts: (1 ) Energy in terms 


of electrical power is more and more 
becoming the great single factor in 
determining our standard of living; 
and (2) Uranium will unquestionably 
become our chief source of power. 
The sources of our great new fuel 
are pretty well known. The first and 
perhaps still the richest deposit is, of 
course, the Shinkolobwe district of the 
Belgian Congo. In the United States 
uranium is found chiefly on the Colo 
rado Plateau, but now many other areas 
are being explored with good results, 
South Dakota, 
California, Idaho, Ne 


Arizona, and New Mexico, with 


including Wyoming. 
Washington, 
vada, 
smaller deposits being found on the 
Eastern seaboard. Originally, uranium 
was found chiefly in pitchblende and 
carnotite deposits, but it is now being 
found in many other formations. 
be foreign countries outside the 
U.S.S.R., the ore wastes of the gold 
mining industry follow the Congo in 
and then come 


uranium importanc cS, 


the extensive Canadian deposits, such 
as the low-grade Blind River yields 
and those in the Beaverlodge and the 
Bancroft New 


coming into production in Australia 


districts. fields are also 
and Portuguese Africa. 
So much 


supply of uranium and a consideration 


for our evaluation of the 


of the real and potential demands that 
await it. What happens to it before it 
is usable as a fuel? Let us consider the 
two vital steps in its processing, steps 
which we have not had to consider to 
the same extent in the preparation of 


fossil fuels. 


NE is the milling, refining, and 


fuel-element fabrication before it 
can be used in a reactor; the second ts 
the reprocessing necessary during and 
after use in the reactor. 

first concern lies in 


Our important 


the concentrating process the first step 
in the highly complicated series of 


chemical and metallurgical 


processes 
which collect and convert minute quan- 
tities of complex minerals into an en 
riched metal, ready for the atomic fire 
box. 

The task of milling or cencentrating 
uranium ores is complicated by the 
fact that there are now recognized to 
be over 175 uranium minerals, many 
of which have not yet been completely 
identified. They grade in size in their 
natural occurrence from massive 
chunks down to particles in the micron 
range. Their chemical composition is 
frequently as complicated as the pedi 
an alley cat, and the gangue 

that 


even more widely. 


gree ol 


minerals accompany them vary 


HE metallurgists’ first problem is 

to break down the minerals and get 
the uranium into solution. Obviously, 
some ores are more amenable to an 
acid leach, others are solubilized in a 
carbonate solution, still others resist 
attack by either. 

Since the ore is generally quite 
lean, large quantities of the associated 
gangue minerals must be handled to 
get at the ore, and each type is apt to 
exert its own peculiar malevolent in 
fluence over the extractive process, 
either in causing excessive reagent con 
sumption at the start or in gumming 
up the processing circuit in subsequent 
operations, 

The 


uranium, once it 1s In solution, may be 


precipitation or extraction of 


ORDNANCE 





Armament Technology 





accomplished in several ways. One com 
mon way of recovering the uranium is 
to precipitate it as an insoluble com 
tech 
ot 


[ nited 


pound. Recently ion-exchange 


used, and most 


mills the 


niques have been 


the more recent in 


States and Canada plan to employ this 


method. There also have been recent 


developments in solvent extraction 


techniques which appear to have prom 


ising advantages. But each process has 


its own tamiuly ol problems 


Custom milling, where a wide va 


riety must be treated and where 


orf ores 
frequently the available supply is not 


assured, can prese nt even a wider range 


of problems. This is what Vitro Cor 


poration of America taced when it 


started up its uranium refinery Salt 


Lake City in Ig5t. 


A’ that time the state of 
uranium rehning was 


today, 


ot 


the art 
nowhere 
advanced as it is and 


ot 


near as 


while a fine group engineers and 


metallurgists, knowledgeable in uran 


ium chemistry, were dedicated to the 


design and operation of this plant, they 
were certainly unburdened by previous 


experience the art of producing 


uranium concentrates trom its 
There 


United States 


construction 


ores 


are now nine mills in the 


with several more under 
While they all had 
their problems, the art has been rapidly 
backlo 


correspondingly 


have 


advanced and the of technical 


’ 
| 
| 


difficulties decreased. 


As custom millers, Vitro had to rely 


on ores in small amounts from many 


different sources, each varying widely 


in composition trom the others. Some 


were clean and pulverant, resembling 


beach sand in color and texture: others 


were sticky black bituminous types that 


could almost be lit with a match and 


which, once kindled would burn tor 
hours in the roasters. Perhaps half our 
feed this 


with a mixture of pit h 


normal mill was asphaltic 
uraninite 


blende s 


aor R 
was at 


ind 


ten to twenty per cent 


various nonbituminous 


becquerlites uraninites, and the 


balance was made up of autonite, car 


notite, torbernite, and others. 


There 


7 
| 


mill feed and 


many 


was very little continuity in the 


a shortage of amenable 


ores constantly threatened the opera 


tion. 
For 


rough time indeed. But there was this 


quite a while it was a very 
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adversity: every 


had 


roasting, grinding, 


advantage in 
ot 


thoroughly studied 


phase 


the milling problem to be 
leaching, the effect of oxidants, tem 
perature, and aération 

The effect of each of these steps on 
each type of ore was caretu 
The of 


separations, and the upgrading of the 


ly explored 
problems slimes, liquid-solid 


initial concentrate were worked on un 
til they were thoroughly understood, it 
solved 


not immediately 


As 


yield 


the experience factor increased, 


the went up, and the operating 


source of comfort 
We enlarged the 
SC veral 


the 


figures began to be a 


instead of dismay. 


plant capacity and have times 


since increased the size of opera 


tion. 
as he 


from 


crude concentrates of uranium 


milling operations require con 
siderable subsequent refining in order 
to achieve a high purity product before 
reduction to the metal. This phase ot 
the current program 1s being carried 
out by industry under Government 
contract, although it now appears that 
further rehnning operations may he 
opened to industry generally 

The next step in the feed preparation 
clements 


chain is the tabrication of tuel 


for use in the reactor. The fabrication 
of fuel elements must be performed 
specifications with metals that 
difhcult jon. A 


lore is re 


to rigid 


are olten to torm of 


high deyree ol Kl there 


standard of living graphically compared with | 


. = 








- 
U.S. STANDARD OF LIVING 
vs. 


22 U.S. POWER PRODUCTION 


quired in special metallurgical tech 
niques such as alloying, cladding, and 


joining. 
This field in the past has been largely 
a Government operation, but here 


1M 


there are indications that industry soon 


may be asked to participate to a greater 


degree, and it 1s anticipated that u 


dustrial participation in this phase wil 


expand rapidly with the power-reactor 


program 


No! only ing 


recycle material trom 
If the 


sufhciently 


in material but also 


the rea 
recycled 


deco 


be | 


be tabri ated 


h i‘ 


it pore 


must 
terial been 


nated, sumably may abri 


the iteria 


The 
the 


in Salle manner is new Tl 


next step 1s the reactor it 
the 


We 


about 


uranium or 


pri 


itter 


and operation of 


other tuel, therein are not 


marily concerned that m 


here, and the operations of rious 


type reactors are a subject 


There 
ot 


separate 


are a number of different typ 


reactors considered to be useful 


ind the most advantageous may not 


be decided for some years to come 


One of the important tactors how 


all 


the length of time that 


ever, in the over fuel econor 


any reactor 1 


reliably m the react 


Phis 


meet the reason 


fuel can operate 


before reprocessing mean that 


the fuel clement will 
able operating requirements for a given 


design of reactor 


S. power production 


wor! 


POWER PROGUC Om 


or" ort 
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The final step in the chain of prepa 
ration of fission fuels, and here we are 
still discussing uranium primarily, is 
the reprocessing. Reprocessing is an im 
portant aspect of the economy of nu 
clear power reactors which has not re 
ceived a great deal of public considera 
tion. It means the reprocessing of spent 
fuel elements and the separation and 
the subsequent refabrication of the re 
covered valuables into fresh fuel for the 


system. 


T involves both the decontamination 


of poisonous reactor fuel and the 
metal recovery for return to fuel refab 
rication and the problem of waste dis 
posal, Space forbids a full discussion of 
the steps and the aspects involved, but 
it is a highly complicated series of 


but vital to reactor 


operations costly 
operation, 

Fission reaction produces by-products 
referred to as fission products, Some 
of these tend to inhibit the chain re 
action, which means they “poison” the 
reactor. Also there are physical deterio 
rations and dimensional changes caused 
by the energy release of the neutrons 
and fission products in the fuel ele 
ments, 

Aside from the problems of han 
dling and shipping involved in the 
reprocessing cycle, the two mayor steps 
are separations and refabrication, Sepa 
rations processing covers the treatment 
of spent fuel to separate and recover 
the unused fuel and to separate and 
recover any fissionable material pro 
duced in the reactor. It also includes 
the decontamination of these materials 
from the radioactive fission products 


formed in the reactor. 


involves the 


| EPABRICATION 

working ot this recovered fission 
able material into the shapes and forms 
required by the design of the fuel ele 


ments for the particular reaction. It 
may not generally be realized, but the 
fabrication of fuel material must be 
done on recycled material as well as on 
new material and the processes, and the 
metal-working operations required to 
fabricate the complex shapes and geo 
metric forms used in the reactor sys 
tems determine to a large extent the 
fission product removal efficiency re 
quired from chemical treatment 

The fabrication of fuel elements is 
quite difhcult and must be performed 


to very high tolerances, The materials 


904 


used are difficult to form and to join, 
ceramics on 
estab- 


and include metals and 


which technology is not well 
lished. 

Because we at Vitro believe in the 
vital importance of chemical processing 
to atomic power development we have 
been engaged in an investigation of 
this field under an industrial participa 
tion contract with the Atomic Energy 
Commission. 

The broad purpose of our study is to 
look into the chemical and metallurgi 
cal reprocessing problems associated 
with the different nuclear power sys 
tems now being considered. Our main 
objectives in making this study are as 
follows: (1) To analyze the likely op 
portunities to partucipate in commercial 
reprocessing activities; (2) To evaluate 
the processing requirements and tech 
niques and determine the most promis 
ing avenues for research and engineer 
ing effort which can result in reduced 
reprocessing costs, 


aim of the study has 


NOTHER 
been to increase the awareness, 
among reactor designers and potential 
operators, of the rdle that fuel process 
ing plays in the reactor complex. In the 
design of a fuel element one considera 
tion should be the ease of reprocessing. 
It may not be the controlling factor in 
the selection of a design, but obviously 
the difference in costs of reprocessing 


should be balanced against other ad 


vantages or drawbacks of any proposed 
clements or systems. 
furnace in 


A nuclear reactor is a 


which suitable fuel is fissioned to re 
lease heat. In addition to heat, the fis 
sion reaction produces by products re 
ferred to as fission products. Some of 
products unfortunately 


these fission 





“In regard to the use of fu 
sion materials rather than fis 
sionable materials we have 
never yet been able to control 
the fusion energy releases. 
Commercial use of fusion ma 
terials are part of the long 
range development of twenty 
or more years hence. Uran- 
ium is here to stay.... We've 
only made the bare beginning 

we're just on the threshold 
of the Atomic Age.”—Lewis 
L.. Srrauss, Chairman, Atomu 
Energy Commission 





tend to inhibit the chain reaction—they 


“poison” the reactor, Also, there are 
physical deterioration and dimensional 
changes in the fuel element caused by 
the high localized energy release of the 
fission products in the fuel elements. 
The side effects of the fission reac 
tion, that is, fission product poisoning 
and fuel element deterioration, com- 
bine to limit the amount of fissionable 
material in the fuel element which may 
be consumed before reprocessing. 
Periodic reprocessing of reactor fuels 
is required for one of the following 
reasons: (1) To prevent loss of reac 
tivity of the reactor due to fission prod 
uct poisoning; (2) To repair or pre 
vent irradiation damage; (3) to recover 
valuable fuel and fertile materials. 
The frequency of reprocessing is de 
pendent upon the type and the design 
of the reactor and upon whether the 
reactor 1s operated to produc ¢ power or 
to produce fissionable material. 
The United States must take a vig 
orous and continuing part in promoting 
the constructive use of atomic 


Who should be 


improvement of the 


energy. 
more interested in the 
efhciency of nu 
clear power plants, in the reduction of 
their cost per installed kilowatt, in 
hastening the use of atomic-fueled ships 
and airplanes both in this country and 
abroad? Are we not the ultimate bene 
fhiciaries of expanded use of radioiso 
topes in food sterilization and medi 
cine and chemistry? Are we not directly 
interested in the furtherance of all] re 
search and development in this field, 
and even in the solution of the legal, 
insurance problems as 


medical, and 


well ? 
atomic 


HE future of energy is by 


and large the future of uranium, 
whether or not it is supplemented to 
some extent by other fuels, and whether 
or not the processes of fission may later 
be supplemented by the processes of 
fusion, or solar energy, or some still-to 
be-discovered new source of energy. It 
is our duty to interest ourselves in this 
great new fuel, and every new develop 
ment in its uses and processes will re 
pay our economy many times over. 
We 


giant to serve us, one that is far greater 


have found a wonderful new 


than the giant of petroleum which we 


found at the turn of the century. Its 


development will take plenty of time 
and money, but it will be 


and labor 


worth every bit of it. 


ORDNANCE 





Armament Technology 





Education in Ordnance 


Redstone Graduate Institute maintains and improve s the competence 


of civilian professional arsenal personnel in technical fields and 


instructs them im new knowledge and skills as the mission re quires 


ECHNICAL training or know! 
edge pertains to the useful or 
mechanical arts, science, busi 
ness, professions, sports, and the like. 
It is at the opposite end of the scale 
from pure scholarship or scholarship 
for its own sake. For some tme after 
the turn of the century, technical train 
ing was a relatively small part of the 
whole education program ol the school 
United States. Most of 


such training was done through various 


system in the 


types of apprentice programs and the 
protessional schools. 
The 


to assume the responsibility of general 


school system did not attempt 


vocational and professional training 


World War I. The second 


ary schools and institutions of higher 


until after 


learning betore that time devoted most 
of their efforts to tundamental training 
in the arts, s ences, engineering, etc., 
rather than tr uning tor specih jobs in 
these held 

( NE of the purposes of this article is 
to demonstrate the need tor our 
school system to return to the practice 


of training in the fundamentals and 
leave, tor the most part, the technical 
training to the users of such training 


We shall that the 


school system simply cannot cope with 


attempt to show 


the ever increasing demands for tech 


nical training and should not assume 
the responsibility for such training 


We are 


whether 


here considering technical 
training it be in the held of 
science, business, or the shop Accord 


inp to our definition, we are com erned 
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Dr. Julian D. Mancill 





Dr. Manall 1s 
mathematics at the University 
of Alabama and 
rector of the Redstone Gradu 
ate Institute, Huntsville, Ala 


professor of 


former di 





with the ase of an art or science rather 


than knowledge for its own sake 
We shall confine our discussion here 
yraduate 


to technical traiming on the 


level in connection with the institu 
tions of research and development in 
the sciences, for this ts the level at 
which the need ts most acute at present 
in certain areas and one of the needs 
which our colleges and universities are 


least able to satisty. These institutions 


of research and development are the 
real cause of the problem under dis 
shall see that they, at 


cussion and we 


the same time, afford a solution to the 


problem—olten times at very little cost 
to ¢ erybody concerned 

For the moment let us consider the 
nature of the technical training prob 
lem posed by the research and develop 
ment imstitution, whether it be in gov 


This 


done by concentrating on one case 


can best be 
The 


most 


ernment or mdustry 


case with which the author is 


familiar is that of the Army Ordnance 


Corps 


ee technical requirements of Ord 
nance are vast, for the ¢ orps 1s cul 
rently responsible for the expenditure 
of approximately one-half of the an 


nual Army budget 


This responsibility entails the tecl 


nical phases of the entire scope of mod 


ern knowledge. It begins with tunda 


mental basic research passes throush 


the gamut of research, development, en 


gineering, and procurement; and ends 


with a reliable weapon on the firing 


line, This involves all the helds of tech 


nology, business, 


government wn 


ology, and, we hope, religion 


A’ in example ot the technical re 
quirements of Ordnance let wu 
briefly the yeneral iD 


\rsenal the 


Ordnance 


consider f 
Redstone 
lished 
Huntsville Ala 


Re lst mn 


Sia ¢ 
recently estab 


permanent irsenal at 


Arsenal } the contro ct 
ter al the Ordnance ¢ orps respon ‘LL 
Army 


we ipons 


ties for the vast guided mi 


and rin ket program Th ! 


h ira 


in under tatement be« use Lae 


lor one to isualize trom these cw 


words the COM ol the complex prot 


lems of research, ce velopment en 


necrinyg, procurement, and distribution 
Actually 
tac kle all the 


terials, finances 


Redstone personne! have to 
problems of science, ma 
personnel, time, mat 
ufacturing, and all the other difhcults 
faced by the scientific and in 


Nation 


with 


that are 
dustrial firms across the 


Redstone s c x pericnce rroassile 


is an excellent example ot Ordnance 
cle clopment 
need to 


Corps operations 1 the 


ot weapons trom an wea or 


their being handed to the detens 


forces. The steps are research develoy 


ment, chyinecriny procurement md 


held service 
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Thus, throughout the arsenal, scien 
tists and engineers are working in such 
helds as chemistry, physics, mathemat 
ics, and engineering at all academic 
levels. The variety and complexity of 
the problems arising out of such activ 
ity demand broad knowledge from the 


arsenal professional personnel, 


URTHERMORE, the liaison with 

outside industrial and academic in 
stitutions, growing out of the pursuit 
of the many projects which are the re 
sponsibility of the arsenal, requires 
contact with professional personnel of 
advanced standing in the academic 
world, The successful accomplishment 
of the mission of the arsenal is depen 
dent upon the reputation which it gains 
as a result of the recognized abilities of 
its personnel, 

Now let us further pinpoint our 
problem by considering a typical junior 
engineer or scientist who comes to Red 
stone from one of our educational in 
stitutions, He meets the formal qualify 
ing requirements of Civilian Personnel 
and is placed on the job, Naturally, 
there is a period of orientation that 
every one must go through before he 
or she fully understands the responsi 
bilities of the job, Assuming that all 
of this is expertly taken care of, let us 
consider some of his difficulties. 

First of all, he will soon find that he 
is regularly using only a small part of 
the training he acquired in college. 
Consequently, he finds after about a 
that 
quirements come up on the job he is 
“rusty,” 

If this is allowed to continue over a 


year when certain technical re 


long period ol time Ww ithout assistance, 
his astute powers of judgment are les 
sened instead of improved, and eventu 
ally technical senility results, Either he 
improves his level of competence or it 
deteriorates. One has to be with these 
people only a short time to see the ex 
tent to which this is true. 


ECONDLY, the junior scientist or 

engineer on a research and develop 
ment job will soon find that his job re 
quires knowledge and abilities that he 
does not have, in spite of the fact that 
his record satisfies the requirements of 
the job analysis. There are many rea 
sons for this. 

One common reason is the nature of 
our educational institutions, The col 
lege and university curricula cannot and 


906 


should not try to keep up with the 
fastexpanding fields of technology in 
which ideas and principles may become 
obsolete even before they can be made 
a part of the curriculum. This applies 
more or less at all levels of our school 
system. 

Then, too, the direction of emphasis 
in a departmental field in college may 
hinge upon nothing more than the in 
terests of the faculty of the department 
which may have little appreciation of 
the technical requirements of govern 
ment and industry. 

The employee also may find that 
those topics he was so willing for his 
instructor to omit in his course are the 
very ones he needs, or it may be that 
the course he was so glad to be able to 
omit from his program because he saw 
no need for it at the time is the one 
he needs most on his job, 

Another common source of need for 
training for the employee's job results 
from the fact that his is a borderline 
job compared with that for which he 
was trained. Very seldom do we find 
the young employee on the exact job 
for which his training in college would 
be of maximum benefit. 
OnLy, it may be pointed out 

that according to recent studies “it 
appears that the nature of engineering 
everywhere the 


education is almost 


same ... These practices tend to em 
phasize routine doing rather than crea- 
tive knowing, and this doing is re 
stricted to the solution of problems 
already formulated and/or requiring 
no decision at their inception or cor 
clusion.” * This ts the antithesis of the 
doing in research and development. 
The situation we have been describ 
ing in scientific technology is a serious 
one and applies equally to the tech 
nology of all professional fields. Doc 
tors, ministers, teachers, etc, all require 
technical training in a continuing se 
quence, This is not the fault of our 
schools for they simply cannot afford 
to attempt to take the responsibility of 
such training on their campuses un 
der their present administrative setup. 
This problem is simply a product of 
our advanced technological age, and it 
much before it 


will get worse 


better. 


gets 
Of course, if we could employ only 


* Trautman, D. L.. “Engineering Education 
Across the Country,” The Journal of Engineer 
ina Education, Vol. 45 (1954), p. 274 


scientists of considerable academic stat 
ure, a simple orientation on the job 
would be all that would be necessary. 
But this is not the case. Most, if not 
all, of the government and industrial 
organizations | am talking about have 
had to get along mostly with junior 
engineers and scientists with little or 
no specialized experience. They need 


' Do we send them 


technical training 
back to college? Would this correct the 
situation? Who would pay their way 
and who would hold down their jobs 


while they are away? 


ANY large industries and govern 

ment institutions have attempted 
to solve this problem of technical train 
ing of their employees by forming 
training institutes within their organi 
zations which may work in afhliation 
with educational institutions, 

Notable among such institutes in in 
dustry is the graduate training institute 
of General Electric Company and in 
government the Agriculture Depart 
Graduate School and the Na 
tional Bureau of Standards Graduate 
School. The latter institution has been 
in operation for some forty-seven years 


ment 


with notable success even in academic 
training. 

In the fall of 1951 the Redstone Ar 
senal provided the facilities for a gradu 
ate training program at the arsenal by 
one of the leading educational institu 
tions of this region, but by the end of 
the first year, certain events and cir 
cumstances had accumulated to form 
an insurmountable barrier to the con 
tinuance of the program. 

In the meantime, the need for all 
types of technical training had rapidly 
increased with the development of the 


arsenal. 
N November 14, 1952, the Red 
stone (Graduate Institute was 


formed with the author as its director, 
composed of the following organiza 
tional segments: 

1A 


affairs of the Institute and reports di 


director who administers the 
rectly to the commanding general. 

2. A secretary-registrar who per 
forms the usual duties of this office. 

3. A council composed of the di 
rector as chairman, four staff members 
designated by the director, and other 
members designated by the command 
ing general as he deems advisable. 
The council holds regularly scheduled 
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meetings or meetings called by the di 


rector to discuss and formulate the 
general needs and policies of the ar 
senal concerning advanced training. 

4. An academic advisory committee 
in each of the fields or departments in 
which courses and seminars are offered 
by or through the Institute, composed 
of the director, ex officio, and at least 
three members appointed by the direc 


tor, one designated as chairman. 


ACH academi advisory committee 

formulates the graduate training 
needs of the arsenal in that area and 
transmits its recommendations to the 
Institute office. 

The objectives to be obtained by 
forming the Graduate Institute seemed 
to be as tollows: 

1. To maintain and constantly im 
prove the level of competence of arsenal 
personne! in technical fields. Profes 
sional competence does not remain con 
stant; it either unproves or deteriorates. 

2. To provide instruction in new 
knowledge and skills as the mission of 
the arsenal changes and further prog 
ress is made in the various sciences and 
related fields. This is a continuing proc 
ess. 

3. To provide the means of in-service 
training of new personnel whose aca 
demic background furnishes only bor 
derline training tor the job to which 
such personnel may be assigned. This 
provides for less rigid recruitment re 
quirements in a lean technical labor 
market. 

4. To provide formal academic train 
ing on the undergraduate and graduate 
levels to develop the academic stature 
This 


way as to 


of the professional personnel. 


should be done in such a 
provide credit leading toward academi 


recognition, 


HE availability of this type of a 
tivity at Redstone Arsenal satishes 
the desires in personnel for growth, the 
sense of belonging, and security. Em 
ployee communications throughout the 
arsenal are facilitated through partici 
pation mm such programs, since its par 
ticipants more readily know to whom 
they might turn for assistance in their 
technical problems, This assures greater 
integration of the arsenal activities. The 
presence of this program emphasizes 
to employees that the Ordnance Corps 
is sincerely interested in professional 


development and advancement. 
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Technical training is vital in creation and firing of missiles like this experimental 


V-2 being readied for test at White Sands Proving Ground, N. Mex 


The recruitment appeal of a fully 
developed and recognized training pro 
gram such as planned here ts readily 


acknowledged by lox al operating oth 


cials throughout the arsenal. It consti 
tutes a strong attraction which partially 
offsets the additional salary inducement 
industry The 


ot private prospective 


candidate for employment appreciates 
the arsenal’s efforts to increase his tech 


nic al competency 


To attain these objects es, the Grad 
uate Institute is pro iding two general 
types of training One may be termed 


in-service training, which has immedi 


ate application by contributing to more 


effective perlormance ol the employee’ 


work task. The other may he alled 
out-ol-service training, which is giver 
primarily to increase the academic stat 
ure of the employee in order that he 


might have greater potential for the 


arsenal in the future 


Vhese two classes of training are not 


mutually exclusive for they certainly 


overlap and cach fade into the other 


Both types of a adem training are 





a 


Army photo 


beimy a omplished through devel )) 
ment and eflective use of the technical 
library; membership and participation 
im screntiln societies proper use ofl 
short course scemmina4©s, na SYM pMst 
ums: and tormal classroom instruction 
The instruction is provided in a cor 


tinuing sequence of formal cours 


set up to lead to a dehinite objective 


Ihe if 


ohh rele ik 


enal i len ited in 1 kuna 


mut bn ny approxi ite! 


one hundred miles from the nearest 
university, Yet, the arsenal itself po 
sesses almost unlimited awcademuc facili 
ties which hould ln utilized lor needed 
training purpose The Redstone Grad 
uate Institute 3 the arsenal eyment 
through which these facilities may lx 
fully utilized in training programs | 
ifhtiated hool 

pte (;raduate lrostitute i operated 
essentially for ar nal employee nd 

in the arsena own particular area « 
entific responsibility; hence, training 
in other helds of science such as biology 
ind geology is not offered. This limita 
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tion of training to the arsenal’s field of 
specialization means that experts from 
the arsenal’s staff are readily available 
for imstruction and counsel, and labo 
ratory facilities are available for demon 
stration and student use. 

In establishing the Graduate Insti 
tute, the arsenal joins an ever-increas 
ing number of scientific organizations 
which recognize their inability to em 
ploy and hold a sufficient number of 
properly trained personnel in the upper 
grade levels to carry out their mission. 

Thus, one of the major purposes of 
the Graduate Institute is to contribute 
to the solution of this manpower prob 
blem by providing training on the 
higher academic levels and, at the same 
time, work toward making it possible 
for duly qualified personnel to acquire 
credits which are acceptable toward ful 
filling graduate degree requirements. 


HE rapid growth of the science of 

missiles has made it practically im 
possible for the individual, or for col 
lege and university curricula, to keep 
up with the developments in this broad 
held. 

The Graduate Institute plans to make 
it possible for the student employee to 
learn and explore the latest develop 
of science under 
highly competent instruction and coun 


ments in this area 
sel while fully employed in a profes 
sion of his own choosing. 

This is to be accomplished through 
continuing sequences of academic 
courses sponsored by the Graduate In 
stitute and affiliated schools along with 
the highly specialized training on the 
higher academic levels provided by the 
Institute and other arsenal training 
agencies. 

The Graduate Institute is not a de 
gree-granting institution, but it has de 
veloped a program of formal instruc 
tion leading to a master’s certificate in 
six fields which are closely allied to 
the mission of the arsenal. Presently, 
the Institute is offering the master’s 
certificate in chemical, electrical, and 
mechanical engineering and in chemis 
try, mathematics, and physics, as de 
mands dictate. 


ACH area is under the direction of 
an academic advisory committee 
which acts very much like a depart 
mental faculty and administrative 
group. These committees evaluate stu 


dent records and prescribe curricula for 





“The rapid growth of the 
science of missiles has made 
it practically impossible for 
the individual, or for college 
and university curricula, to 
keep up with the develop 
ments in this broad field. The 
Graduate Institute plans to 
make it possible for the stu 
dent employee to learn and ex 
plore the latest developments 
in this area of science under 
highly competent instruction 
and counsel while fully em- 
ployed in a profession of his 
own choosing. This is to be 
accomplished by continuing 
sequences of academic courses 
sponsored by the Graduate In- 
stitute.” 





the certificate, generally seeing to the 
standards in that area. 

Among the personnel of the arsenal 
there are more than fifty with the doc 
torate and over two hundred with the 
master’s degree. Many of these highly 
qualified employees are former college 
professors or are presently college pro 
fessors acting in the capacity of con 
sultants to the arsenal. Others have 
had years of experience in their field 
in research and development. It is from 
this group that the Institute selects its 
highly qualified faculty on a part-time 
basis. 

Classes are set up on a two-semester 
hour basis, meeting for two hours once 
a week. Some classes meet during 
working hours, some half during and 
half off working hours, and some en 
tirely during off-hours, each depending 
upon the relation of the material to the 
group's job missions. 


instructional costs are 


ported by a small fee of $8 a se 
mester-hour paid by each student into 


sup 


the Institute's sundry fund account. 
From this fund each instructor is paid 
a smal] honorarium for his extra serv 
ices as an instructor. The Institute has 
not experienced any difficulty so far in 
obtaining the services of highly quali 
fied instructors for its courses. 

During the first two years of its ex 
istence, the Graduate Institute and af 
filiated schools have offered 41 courses 
to approximately 500 registrants. This 
includes thirty-two courses offered by 
the Institute itself. The remaining nine 


courses were offered by Athens Col 


lege, the University of Alabama Center, 
and the George Washington Univer 




























sity for arsenal personnel at the request 
of the Institute. In addition, many sem 
inars and symposiums were conducted 
with attendance running in the hun 
dreds. 

For example, last summer the Insti 
tute conducted an executive develop 
ment seminar, in afhliation with the 
George Washington University, com 
posed of thirteen 2-hour sessions at 
which outstanding men in the manage 


ment field were guest speakers. 


HE average attendance at this semi 
nar was approximately 150 arsenal 
key personnel in the management fie!ds. 
All in all, this represents a conspicuous 
beginning. This is especially true in 
view of the fact that these resu'ts are 
obtained practically without cost to the 
Government. 
The only direct cost is that for the 
Institute ofice composed of one part 
time and two full-time employees. 
However, this cost should not be con 
sidered as an expense of the training 
program because the Institute has suf 
ficient responsibilities outside the course 
offerings to justify its existence. 
These responsibilities result from the 
fact that the director of the Institute is 
an educational adviser to the command 
ing general and these duties result in 
all kinds of counseling activites, all 
the way from technical consulting to 
general advice about academic mat 
ters. Practically speaking, therefore, the 
course and seminar offerings are with 
out cost to the Government. 

As to the future of the Institute, it 
seems reasonable to assume that it has 
won a definite place at Redstone. It 
might be expected that closer afhliation 
with colleges and universities will be 
sought in the area of academic courses, 
but, as was pointed out earlier in this 
article, there is a definite need for the 
activities of the Institute to continue 
since it is not possible for a college or 
university to provide all needed train 
ing in the way it is needed because 
their curricula are usually not flexible 
enough for such a responsibility. 


HUS, increasingly, leaders in gov 

ernment and business are saying 
“Give us educated men; we can train 
them ourselves.” This has been the ex 
perience of the majority of the institu 
tions of research and development. 
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First Low Cost All-In-One Freight Car Opens New Shipping Era! 





— rl SS ——— jE £8 £8 £8 — en 
Basic Car — Trailer-on- 4 Compartment —" 
35’ Platform Flot Cor x 
aa ; = if <_<, — I i? li ; 


Refrigerator 





|Hopper Container 








2-Compartment 
on 





Outstanding features of AC f ADAPTO 
© 70% Tonnage Capacity ¢ Roller Bearings 


with 4 the Weight at 
approx. 2 the Cost! 
@ Passenger-Car Riding 
Qualities 
© Maximum Protection To 
Lading Through New 
Cushioning Devices 
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© 33% Less Dead Weight 

@ New Self-Cleaning Floor 

@ Basic Car Floor 
Adaptable To All Unit 
Attachments 

@ Interchangeable With 
Existing Equipment 


Low cost QCf ADAPTO is adaptable 
to needs of shipper and carrier alike! 


The ADAPTO embodies in one light weight, 

low cost freight car the most significant developments 
in design and performance in 50 years... p/us complete 
flexibility. Many possible adaptations (see left ) 

in a single car reduce investment in special-purpose cars 


...cut idle time in terminals...keep cars on the move. 


With “one package” loading and unloading — delivery 
from shipper’s door to receiver's door, in the same 
container, is now greatly facilitated ...new suspension 
devices mean freight literally “rides on air”... adjustable 
platform of basic car simplifies loading and unloading 
... containers cut cost of packing and storage... adding 


up to a new era in shipping economy. 


For Basic Costs, Specifications, and Operating 


Flexibilities, write or call — 


AMERICAN CAR AND FOUNDRY DIVISION 


act Industries, Incorporated 
30 Church Street, New York 8, N.Y. WOrth 4-3010 
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"CITY OF MERCED” CREW 
WINS SAC COMPETITION 


B-47 Team Pinpoints Sacramento “Target” 





THE STORY BEHIND THE STORY 


®s It made September headlines when a 
most important “Series” was won by a 
three-man team, a Bocing B-47 bomber 
and its precision electronic equipment 
The “Series” in this case was the annual 
competition to test the effectiveness of 
bombing and navigation by our Strategic 
Air Command. Top-flight crews from 
sac bases each flew 9000 miles on simu- 
lated missions, demonstrating the extreme 
accuracy of our strategic bombers. 


® Piling up more points than any other 
team in the contest, the men of the “City 


910 


of Merced” earned the title of “the 
world’s deadliest bomber crew.” On one 
of their runs the target was the northeast 
corner of an industrial plant in Sacra- 
mento. Flying nearly seven miles above 
the earth and at a speed of nearly 500 
miles an hour, the “City of Merced” 
dropped its “bomb” within a stone's 
throw of the designated target 


® Working all the way for the Navigator- 
Bombardier-Observer was the K Bomb- 
ing Navigation System. This system, 
developed for the Air Force by Sperry, 
first sighted the target by radar. With the 
Observer keeping the cross-hairs directly 
over the target on the radar scope, the K 





System automatically navigated, flew the 
plane, compensated for the effects of 
speed, altitude and wind on the “bomb” 
to be dropped, and then released the 
“bomb” at the exact instant required to 
assure the direct hit. 


® sac's rigid competition is dramatic 
proof of what the Air Force is doing to 
discourage possible aggressors—by mak- 
ing certain an aggressor nation will be 
hit surely and swiftly should it take bel- 
ligerent action. And the K Bombing and 
Navigation System is another example of 
Sperry's ability to produce equipment 
which helps assure the success of mili- 
tary missions. 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends 
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THIS 


GROUND SUPPORT ! 


The complex requirements of missile and piloted aircraft mean constantly stricter demands of ground 
support equipment. In this field, CONSOLIDATED has developed a wide range of single and multi 
purpose units designed for both missiles and piloted aircraft. The compact Model 2100, for example, a 
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self-propelled multi-purpose unit 
testing 
the most difficult operational conditions 


® HVORAULICS ... 10 GPM, 3000 
PSi variable volume, pressure 
compensating. 


©e TOWING ... All wheel drive, over 
6000 Ib. drawbar pull. 


performs every function of electrical hydraulic and pneumatic 
is capable of servicing and starting guided missiles and jet air-craft quickly, surely and under 
and can be used for heavy duty towing as well. It provides 


eA. C. POWER ... 30 KVA, 400 
cycles, 3 phase and 10 KVA single 
phase, close regulated. 

eo. Cc. POWER... . 28.5 voits, 500 
AMP continuous. 


Model 2100 


OTHER MODELS OF SINGLE AND MULTI-PURPOSE GROUND SUPPORT EQUIPMENT ARE in 


active use with U.S. Air Force, Navy and Marine Units 


and DC power 


. high pressure air, hydraulics, and low pressure air 


available with any combinations of .. AC 


refrigeration and heating 


CONSOLIDATED’S resourcefulness in solving the most challenging problems in the design 


and manufacture of ground support equipment attests to its ability to develop 


to fit your individual needs 


o 
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specializ ed units 
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Avco Lycoming 
makes more time 


for business 


Challenged by a surging economy, the 
most urgent single need of business today 
is time. Today, business vail that time 


through flight. A growing private airfleet 
already larger than those of all scheduled 
airlines—is shortening the distance 


between appointments 


To power this bustling fleet oO sale 

and so dependably that a twin-engine plane 
can fly and land on one engine ye 

if necessar business looks to Lycoming 


More Lycoming engines roar in toda 


advanced executive aircraft than at her 
engines in the world, And I 
upercharged engines, the! tavailablie to 
Husine ure ny | ile a it 

higher and taste than ¢ 

And continua Lycor t 

earen out tec! ju | 

ind propu t i ‘ e, 
to Keep t il 4 { 


Find out how private flying can save you time. 
Write for booklet, ‘‘The Review of Executive 
Aircraft.’ Or for help on any problem involving 
Power— wire, phone or write to Avco 

Defense and Industrial Products, Stratford, Conn. 


ENGINEERS WANTED: Kkewarding caree! 
outstanding met Write to Viee Pre dent, 


, 


Industrial Reiations, Stratford, Cor 
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Now! Arma puts the plane on the map... 


Armas new Pictorial omputer shows a pilot his 
exact location and heading. continuously on a 
projected map—throughout a given flight. Here's 
how it works 

A film strip containing as many as 700 maps 
shows the various OBD stations over which the air- 
eraft will pass During flight. the Arma ¢ omputer 
automatically indicates position ane he ading of the 
plane on a ‘TY -like screen. In other words, the 
( omputer showscontinuously andexactly where the 
plane Is in respect to the ground, atevery moment 
of flight 


re vardless of weather. altitude or speed, 
It automatically tunes to the appropriate OBD 


frequeney, automatically adjusts for seale of map 
and has provisions for automats chart changing 

Arma has worked closely with the Air Naviga 
tion De velopment Board and the Civil Aeronautics 
Administration in deve loping this Pictorial Com 
puter for use on proposed advanced systems of 
air navigation and traflie control. kor 38) vears 
Arma has worked hand in hand with the Army 


Nave and Air bores 


Atomic bLonergys Commission—in developing mn 


and more recently with the 


portant military control systems Irma 


Brooklyn \ ) 


fmerican Bosch Arma Corporation 


Carden Caty N.Y. Division of 





